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PREFACE 

The Naval Sea Systems Command (NAVSEA) is the largest of the Navy's Systems 
Commands. Its responsibilities span all aspects of the life cycle of ships, sub- 
marines, and their components—from acquisition through support to the Navy 
Program Executive Officers (PEOs), to in-service engineering and maintenance, 
to retirement/disposal. To assist NAVSEA in providing this full spectrum of ser- 
vices in the twenty-first century in an environment of continuing downsizing, 
declining Research, Development, Test, and Evaluation (RDT&E) infrastructure 
and resources, and increasing competition from the private sector for scientific, 
engineering, and management resources, this report presents a three-phase 
planning methodology to identify the implications for NAVSEA's products, ser- 
vices, and organizational alignments within a decade in the future, in 2007. 

The planning methodology captures three aspects of the Navy and NAVSEA in 
2007: (1) NAVSEA's implementation of Navy strategy, (2) NAVSEA's product 
emphasis, and (3) NAVSEA's organization. NAVSEA must align its products and 
services to support Navy strategy. NAVSEA must allocate its resources to best 
realize Navy strategy. And NAVSEA must organize to best accomplish Navy 
strategy. The information considered in this report is current as of September 
2000. 

The planning methodology documented in this report should be of use to other 
government organizations and to commercial organizations that are engaged in 
business-planning decisions involving markets, products, activities, technolo- 
gies, people, facilities, and organizational realignment. 

This research was sponsored by Vice Admiral (VADM) G. P. Nanos, Commander 
of NAVSEA, and was conducted in the Acquisition and Technology and Forces 
and Resources policy centers of RAND's National Defense Research Institute 
(NDRI). NDRI is a federally funded research and development center spon- 
sored by the Office of the Secretary of Defense, the Joint Staff, the unified com- 
mands, and the defense agencies. 
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SUMMARY 

As with any business, the Naval Sea Systems Command (NAVSEA) must evalu- 
ate itself in relation to the uncertainty of the future and its current environment. 
As part of the Department of Defense (DoD), NAVSEA is confronted with pres- 
sures to continue downsizing; with declining Research, Development, Test, and 
Evaluation (RDT&E) infrastructure and resources; and with strong competition 
from the private sector for scientific, engineering, and management resources. 
At the same time that it must meet its responsibilities, which span all aspects of 
the life cycle of ships, submarines, and their components—from acquisition 
through support to the Navy Program Executive Officers (PEOs), to in-service 
maintenance and engineering, to retirement/disposal—it must recognize and 
accommodate both force modernization and sustainment of vital long-term 
capabilities in the face of declining resources. These tensions require that 
NAVSEA explore those innovative best practices experimented with and exer- 
cised by contemporary organizations, both public and private, in order to avoid 
trying to do everything well itself while becoming increasingly constrained. 

The work of RAND researchers was to formulate a methodology for making 
business-planning decisions involving the activities, products, markets, tech- 
nologies, people, and facilities of NAVSEA, initially with a view toward organi- 
zational realignment. The time horizon for those plans was 2007, so that the 
analysis results would be far enough in the future that simple extrapolations of 
the current status quo would not be appropriate, yet not so far in the future that 
forecasts of future geopolitical, technological, and business environments 
would be totally unreliable, and so that a possible implementation of results 
could influence recommendations for budget cycles before 2007. 

Our work supporting NAVSEA organizational decisionmaking involved a three- 
phase methodology: analysis of the strategic environment in 2007 to identify 
products, technologies, and activities that are central to the success of current 
and future naval strategy; a quantitative analysis of those products, technolo- 
gies, and activities, as well as markets, to further determine which products 
would have the highest importance and widest breadth for the NAVSEA of 2007; 



xviii      Transitioning NAVSEA to the Future: Strategy, Business, Organization 

analysis of potential organizational designs/structures to capitalize on com- 
monalities—centrality—among products/personnel/technologies to achieve 
goals for least cost or high differentiation (i.e., superior value in product quality, 
special features, or in-service maintenance—niche specialization) for NAVSEA 
customers. 

Each analysis began with a review of documents pertinent to the subject, site 
visits to Navy or NAVSEA organizations to gather additional information or par- 
ticipation in presentations, and team discussions; then selection of a method- 
ology most appropriate for achieving the desired goal; and finally iterations of 
the methodology to complete a framework for planning. Many times, the 
methodology for the framework was a RAND-developed tool. The research 
team was the same for each phase of the analysis and participated in the gath- 
ering and analysis of data on NAVSEA. The main methodologies underpinning 
the three analyses are presented in Table S.l. 

Table S.l 

Methodological Underpinnings of Study 

Strategic Environment and Implications 

Assumption-Based Planning Identifies the assumptions within planning documents, looks 
for vulnerabilities in those assumptions, identifies indicators 
that an assumption is failing, and enables shaping and 
hedging actions to be taken to add robustness to a plan 

Strategy-to-tasks framework Links national security strategy to NAVSEA mission 

Markets and Products and Activities to Fulfill Them 

Market analysis Identifies forces that will drive growth in emphasis on specific markets 

Priority setting/portfolio 
analysis 

Ranks products, markets, activities according to specific 
measures, then arranges those ranked elements against two 
of the measures, with different management actions assigned 
to different ranks 

Organization 

Organizational design approach 

Industry structure Provides context in which the future NAVSEA corporation is 
intended to operate 

Focus Segments NAVSEA's activities into conceptual business units 

Shape Identifies the horizontal and vertical integration of business 
units 

Size Develops a methodology to assess NAVSEA's size, given 
focus and shape, and to determine boundaries for what is 
inside NAVSEA and what is outside it 

HMDMR1303-TS-I 
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STRATEGIC ENVIRONMENT AND IMPLICATIONS 

The strategic analysis began with a survey of the policies, directives and man- 
dates, and similar documents that determine the shape of naval strategy, such 
as the historical record for the range of naval strategies; the President's security 
strategy, such as Clinton's A National Security Strategy of Engagement and 
Enlargement (The White House, 1995); National Military Strategy, the current 
one of which organizes around the terms "deter, shape, prepare, respond" 
(Joint Chiefs of Staff, 1997); Joint Vision 2020 (Joint Chiefs of Staff, 2000) and the 
current Navy vision of its operations, Forward... from the Sea (Department of 
the Navy, 1994) and tomorrow's vision in Operational Maneuver from the Sea 
(U.S. Marine Corps, 1997). 

We then considered forces and influences in the international security envi- 
ronment and organic to the U.S. military that might plausibly bring pressure on 
the current strategy by confronting it with more-able adversaries, opposing it 
with innovative approaches that render critical aspects of it less effective, or 
that deprive the Navy and Marine Corps of essential resources, ships, and other 
assets. For example, for the 2000-2010 decade, we concluded that fears and 
suspicions of Washington's plans and motives might cause Russia to compete 
with the United States through limited modernization of its strategic nuclear 
force and that the People's Republic of China's procurement patterns reveal a 
fairly ambitious effort at power-projection modernization. 

Next, using Assumption-Based Planning (ABP), we reviewed the available evi- 
dence to determine whether there are indications that any threatening devel- 
opments just posited seem to be taking shape. We concluded that major con- 
cerns about the advent of a Revolution in Military Affairs in a potentially hostile 
force seems very unlikely in the near-term future under consideration. The 
emergence of a peer competitor likewise seems improbable. 

Nevertheless, we identified forces at work—creative foes who contrive means of 
attack that leave their identities unknown—that could bring pressure on the 
current strategy, even in the absence of heavy defense investments and major 
arms transfers, undermining the quality of deterrence. Likewise, we judged that 
the Navy and Marine Corps role in forward presence for shaping and preparing 
the theater against dangerous contingencies and unforeseen developments 
could be undercut if regional adversaries succeed in intimidating local U.S. 
allies into withdrawing overflight and basing rights. 

Finally, we identified the strategic imperatives that must be strengthened and 
revitalized to maintain the current naval strategy: to deter aggression by main- 
taining information dominance and potent forces; to shape attitudes and 
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events in key regions through forward presence and the ability to protect the 
United States' partners; to prepare for all contingencies by maintaining a full 
complement of scalable capabilities and, again, through forward presence and 
information dominance; and to respond to near-term regional threats through 
network-centric warfare (i.e., integrated and networked combat systems) and, 
again, scalable capabilities and protection of partners. We presented NAVSEA's 
specific functions, products, and outputs essential to each endeavor toward the 
bottom of a framework, such as that for Deter in Figure S.l. 
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Figure S. 1—A Strategy-to-Tasks Framework for Deterrence 
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FROM STRATEGIC IMPERATIVES TO STRATEGIC INTENT FOR 
COMPETITIVE ADVANTAGE: MARKETS AND THE PRODUCTS 
AND ACTIVITIES THAT FULFILL THEM 

Simply knowing which of various products and activities enjoy high strategic 
priority is insufficient. For NAVSEA to optimize them, it must first understand 
the needs and preferences of the Navy markets that will consume the com- 
mand's products. These factors will influence the specific characteristics of in- 
dividual products, the way they operate, and the way they are maintained. Our 
next analysis was directed at understanding the markets, products, and activi- 
ties for which NAVSEA should be configured in 2007, and the interrelationships 
(interactions and linkages between and among them) for which NAVSEA should 
be configured in 2007. 

Market Analysis 

This required, first, identifying and defining markets (the sum of transactions 
and opportunities for transaction defined by products, customer needs and 
preferences, and credible competitors) for NAVSEA. The mandates used in the 
final frameworks in the strategy analysis provided a bridge to this business 
analysis. We used them as the definitions of individual markets, rearranging 
and combining some, as well as creating a new market, Acquisition Support. 
We then performed an analysis of strategic, technology, and business drivers 
that would be forcing the emphasis on certain markets (how the needs and 
preferences of the customer in a given market are changing and what those 
needs will be in the future) to grow more than that on others in 2007 (a market 
analysis) and to develop measures of the relationship between products, 
markets, and activities and a rating system for those measures so that an 
iterative portfolio analysis could be performed to distinguish the most 
important products in the most markets {central products) from superior-value, 
highly differentiated products {niche products) having one or two markets. 

Portfolio Analysis 

To perform such an analysis, it was necessary to gather as much information 
about NAVSEA and its components as possible to form comprehensive 
databases, or lists, that could be related to each other. We began with a review 
of documents on NAVSEA's holdings, or core equities—Core Equities—Red 
Team Review (NAVSEA, 1999a)—which inventoried elements within individual 
NAVSEA centers or units, the functions and services they provide, type of 
knowledge, personnel required, facilities within the unit, educational back- 
ground, etc., with a view to determining which equities should be retained in- 
house and which could be outsourced. 
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Our intent was to assist NAVSEA managers in making such determinations 
across NAVSEA, rather than unit by unit, and to identify commonalities, or link- 
ages, that could optimize the activities (processes carried out by a set of orga- 
nized resources—technologies, personnel, and facilities) to create products 
offered in markets throughout NAVSEA. For this reason, we also reviewed re- 
ports on and inventories of technology and educational needs for the 
Navy/Marine Corps/shipbuilding industry in the early twenty-first century: 
Naval Studies Board-National Research Council (NSB-NRC, 1997a), National 
Research Council (NRC, 1996), ONI (1998), and Gaffney and Saalfeld (1999); 
interviewed Navy personnel; brought our subject-matter expertise to bear; and 
made qualitative assessments. 

By relating products to markets and to NAVSEA's activities, we were able to ar- 
rive at measures having important implications for NAVSEA business planning 
and organization. Two such measures are relative product importance and 
market breadth. Relative product importance expresses the extent to which a 
product having a specific importance from 6 to 0 (see The RAND Product- 
Rating System section of Appendix C for a complete discussion) satisfies 
customer needs and preferences in a given market, summed across all markets 
to which the product contributes. The 6, 3, 1, and 0 scores represent the 
importance specific to each product for each of the 15 markets identified for 
NAVSEA. A product with a specific importance of 6 defines a market; a product 
with a score of 3 is important to that market. A product with a score of 1 
supports that market. And a product with a score of 0 is not important to that 
market. This scale is different from the scale used for the different measures, 
such as the 3, 2, 1,0 scale for the market-emphasis-growth factor, shown in 
Table S.2. The table is a spreadsheet of products against markets and shows 
scores derived by adding or multiplying specific-product-importance scores 
and market-emphasis-growth factors. Market breadth indicates the total 
number of markets to which the product contributes. The two measures are 
plotted for all 108 NAVSEA products, in Figure S.2. 

The first number in parentheses in each cell in Figure S.2 corresponds to the 
scoring bin into which the product falls for market breadth in Figure 3.9; the 
second number in the parentheses corresponds to the scoring bin into which 
the product falls for relative product importance inFigure 3.8. The products in 
the High bin are given a 3; the products in the Very Low bin are given a 0. 
Figure S.2 (Figure 3.10 in the main text) is a cross plot, or grid, showing the 
interaction of market breadth with relative product importance. The products 
in cell (3, 3) are the only ones that were in the High bin in both Figures 3.8 and 
3.9—i.e., they have both High relative importance and High market breadth. 
The products in cell (0, 0) in the lower left-hand corner were in the Very Low bin 
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■ Interoperability 
• Legacy Microelectronic Technology 
• Legacy Battery Systems 
■ Tolal Ship System Engineering 
■ Configuration Management 

• Navy Metrology Systems • I 
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Systems • I 
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Silencing Systems * I 
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Silencing Systems • I 
• Surface Defensive Systems : 

• Ordnance Environmental " • 
Support • I 

• Ship and Submarine Design • I 
• Surface, Submarine, and 

Carrier Structures (Naval • ! 
Architecture) : 
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Legacy Radar Engineering and 
Industrial Support 
Hull Forms and 
Hydromechanics 
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Hull and Deck Machinery 
Syslems and Components 
Habitability and Hull Outfitting 
Systems and Components 
Propulsors 
Infrared Sensor Systems 
Laser Sensor Systems 
Torpedo Counlermeasures 
Submarine Electronic Warfare 
Systems (1,2) 

Navy Tactical Training Range (NTTR) Management 
• Small Arms Ammunition Management Systems 

(0,1) 
■ USW Operational Range Assessment Systems 
• Missile Simulators, Trainers, and Test/Diagnostic 

Equipment 
• Aircraft Modeling and Simulation 
• Electromagnetic Energy Technology Products 

(Microwave Weapons) 
■ Laser Weapon Systems 
' Physical Security Systems 

TBMD 
■ CADs, PADs, and AEPs—pyrotechnic devices 
1 Diving, Salvage, and Life Support Systems 
1 Surface and Undersea Vehicle Materials and 

Processing Technology 
■ Research on Semiconductors 
• Shipyard Activities—Non-Nuclear 
1 Torpedo Depot Management and Operations 
1 USW Range Management 
■ Budget Preparation, Documentation, and Mgt. 

Program Management for Acquisitions 
Program Management for Repair and Maintenance 
Technical Management 
General Management Activities 
Contracts and Contract Administration 
Information Technology Services 
Environmental/Pollution Abatement Systems      (0,0) 

■ USW Analysis 
• MIW Simulation Software 
• Torpedoes 
• Tomahawk Systems 
• Precision Guided Munitions 
• Submarine Missile Launcher Integration 
• Small Arms 
• Missions Other Than War (MOTW) Systems 
• Night Vision/Electro-optics 
• Combatant Craft 
• Marine Corps Vehicle Systems and Components 
• Rocket, Missiles, and Gun Propulsion (1.1) 

> Ballistic Missile Systems 
' Logistics Systems 
• Cost Engineering Services 
1 Foreign Military Sales 

Evaluate 

(1.0) 

Very low Low 
Relative product importance 

NOTE: Relative product importance is the importance of a product summed across all 
markets. Market breadth is the total number of markets to which a product contributes. 

Figure S.2—All NAVSEA Products Are Plotted for Market Breadth and Relative Product 
Importance (with product names indicated in each quadrant) 
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► Decision Support Systems 
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* Surface Communications 
» Submarine Periscopes and Masts 
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• Weapon and Combat System Assessment Systems 
• Readiness Analysis 
• Theater Warfare Analysis 
• General Missile Systems 
• Surface Weapons 
► Sonar Imaging Systems 
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Equipment and Systems 
• SOF Sensor Systems 
• Machinery Control Systems 
» Smalt Manned Underwater Vehicles 
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• Fire Control Systems 
» Surface Electronic Warfare Systems 
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» USW Launchers 
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» Radar Systems 
» USW Deployed Systems 
» Submarine Combat Systems 
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Relative product importance 

Figure S.2—Cont'd. 
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for both relative product importance and market breadth. The cell numbering 
is a convenient code for organizing management decisions. 

Among the implications of this plot are that products that are important across 
a range of markets and are simultaneously of High importance could be consid- 
ered candidates for new or continued investment; examples of such products 
are Surface Communications and Submarine Periscopes and Masts. Products 
that are restricted to few markets and have Low importance are candidates for 
repositioning in the marketplace: Either find a valuable use for such products 
in one or two markets or outsource the product. Products that appear to be 
risks in terms of market breadth only or importance only warrant maintaining, 
but with continued consideration of the possibility that they might slip into the 
Evaluate quadrant. 

Investment decisions have many dimensions, not just breadth and importance 
of products, but process change for products, technology change for products, 
personnel involvement in products, facility use by products, and prod- 
uct/activity associations with business units. The analyses of products and 
markets involved a succession of two-dimensional grids like Figure S.2, as dia- 
grammed in Figure S.3, which indicates that a manager's decision can be re- 
fined by referring back to a grid from the earlier part of the analysis. 

Likewise for markets. A market rated High for growing in emphaiss in the 
drivers part of the market analysis may use products that have only Medium or 
Low importance. For determining a product's centrality within NAVSEA's 
portfolio, all markets are not equal. In Figure S.4, we once again plot relative 
product importance against market breadth, this time weighting each measure 
by growth factors (rated as 3 for High, 2 for Medium, 1 for Low, and 0 for Very 
Low growth) for the markets to which the products contribute, summed across 
all markets. We assign portfolio-level centrality to products that we judge to 
have at least Medium breadth in markets growing in emphasis or Medium 
importance in markets growing in emphasis, as long as they are not Very Low 
on either dimension. The remaining products were submitted to an analysis of 
their centrality to specific niches. This analysis resulted in a spectrum ranging 
from products defining at least one market through products that are not 
defining but are still important in at least one market, to those that are clearly in 
a supporting role, contributing to the market, but not in a major way 
(somewhat like indirect labor as opposed to direct labor) (see Figure S.5). 

To make the assessments for the associations of products/markets/processes/ 
technology/personnel/facilities, we created spreadsheets listing one set of 
components along the left side and another set across the top, together with a 
corresponding score/factor or product/sum.   All told, spreadsheets linked 
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• Interoperability 
• Acoustic Signatures and Silencing Systems 
• Non-acoustic Signatures and Silencing Systems 
• Legacy Microwave Component Technology 
• Legacy Microelectronic Technology 
• Legacy Radar Engineering and Industrial Support 
• Legacy Battery Systems 
• Total Ship System Engineering 
• Configuration Management 
• Infrared Sensor Systems 
• Laser Sensor Systems (1 3) 

• Weapon and Combat System Assessment Systems 
• Readiness Analysis 
• Coastal Warfare Analysis 
• Theater Warfare Analysis 
• Packing, Handling, Storage, and Transport of Ordnance 
• Submarine Defensive Systems 
• Electromagnetic Environmental Effects Control Measures 
• Chemical-Biological Warfare Defense 
• Surface Defensive Systems 
• Ship and Submarine Design 
• Hull Forms and Hydromechanics 
• SOF Sensor Systems 
• Submarine Missile Launcher Integration 
• Propulsion Machinery Systems and Components 
• Auxiliary Machinery Systems and Components 
• Electrical Machinery Systems and Components 
• Hull and Deck Machinery Systems and Components 
• Habftablltty and Hull Outfitting Systems and Components 
• Propulsors 
• Night VIsion/Electro-optics 
• Submarine Electronic Warfare Systems 
• Rocket, Missiles, and Gun Propulsion 
• Energetic Materials (12) 

■HI 

Very low Low 

Relative product importance in markets of growing emphasis 

NOTE: Bold text indicates that existing credible commercial sources are available. 

Figure S.4—Products in Figure S.2 by Market-Breadth Growth and Relative Product- 
Importance Growth 
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Figure S.4—Cont'd. 
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Market- 
Defining 
products 

Important 
products 

Support 
products 

R&NDMR1303-S5 

Underwater Warheads 
Small Arms 
Logistics Systems 
Torpedoes 
Tomahawk Systems 
Marine Corps Vehicle Systems and Components 
TBMD 
Cost Engineering Services 
Budget Preparation, Documentation, and Management 
Technical Management 
Contracts and Contract Administration 
Foreign Military Sales 
Ballistic Missile Systems 
Precision Guided Munitions 
Physical Security Systems 
Combatant Craft 
MIW Simulation Software 
Missions Other Than War (MOTW) Systems 
Diving, Salvage, and Life Support Systems 
Shipyard Activities—Non-Nuclear 
Torpedo Depot Management and Operations 
Program Management for Acquisitions 
Program Management for Repair and Maintenance 

NOTE: Bold text indicates commercial-source availability. 

Figure S.5—Spectrum of Niche Centrality for "Niche analysis required" Products in 
Figure S.4 
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together 15 markets, 108 products, 49 processes, 1,200 activities, 70 technolo- 
gies, 319 occupations for 45,000 people, 195 facilities, and 7 major business 
units. 

It is important to realize that the measures are most meaningful when incorpo- 
rated in the broader context of strategic intent—the shifting of enterprises, or 
primary purposeful activities of the organization, what Porter (1990, p. 37) calls 
positioning for competitive advantage. Such shifts create a need for change in 
NAVSEA's organizational structure. Consequently, although the research team 
developed the measures in this phase of the study, we employed them more 
fully when we analyzed potential organizational structures. 

ORGANIZATIONAL STRUCTURE 

Our initial plan for this phase had four parts: industry context, to describe the 
scope and structure of industries in which NAVSEA operates; focus, to segment 
NAVSEA's activities into conceptual business units; shape, to identify the hori- 
zontal and vertical integration of business units; and size, to develop a 
methodology for assessing NAVSEA's size in relation to the focus and shape of 
the future organization. The plan was revised to exclude the size analysis. 

Industry Context 

Industry comprises all organizations, public or private, that are in the business 
of providing, supporting, or disposing of naval ships. More broadly, 95 percent 
of NAVSEA contract dollars go to 10 industries, Ship-Building and Ship- 
Repairing being the largest, with Engineering Services next. Over 60 percent of 
the dollar value of the Ship-Building industry in the United States flows through 
NAVSEA. 

Focus 

In this part of the analysis, we segmented NAVSEA into conceptual business 
units, entities that focus on a well-defined set of products, markets, functions, 
etc., and whose structure is also determined by its customers, which for a 
NAVSEA unit could be the PEOs, the Type Commanders, or the Fleet; and 
certain stakeholders in NAVSEA—those accruing the benefits or sustaining the 
costs of NAVSEA's operations—such as the Chief of Naval Operations and the 
Assistant Secretary of the Navy for Research, Development and Acquisition. We 
purposely avoided identifying and characterizing the existing NAVSEA business 
units. It is not our intent to have readers infer comparisons between the 
business units we identify and the existing organizational structure of NAVSEA. 
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Therefore, we have elected to segment NAVSEA into "conceptual" business 
units that do not reflect the current business-unit structure of NAVSEA. 

For its customers, NAVSEA's principal advantage over possible competitors is 
its knowledge of the Fleet, which has implications for innovation in naval ca- 
pabilities and efficiency in Fleet support. NAVSEA's stakeholders are primarily 
interested in fleet readiness and capability improvement—interests that, in 
turn, have implications for NAVSEA's organization. 

To arrive at a basic portfolio of business units, we developed and applied a 
work activity hierarchy to NAVSEA's future activities, as identified in the 
preceding phase, taking account of customer and stakeholder interests. 
Activities fell into groups suggesting seven units: Managing Ships; Providing 
Program- and Project-Management Services; Resourcing Science, Engineering, 
and Acquisition Professionals; Managing Infrastructure; Organizing and 
Managing Existing Knowledge; Creating and Managing New Knowledge; and 
Providing Systems-Engineering Services. For each business unit, we defined 
product, market, and competitors; described the benefits it offers to customers 
relative to those offered by competitors; proposed a strategy; and suggested a 
structure. Business units and their component structures are shown in Figure 
S.6. 

Shape 

The strategic intent of a corporation determines corporate organizational 
structure. During the course of our study, NAVSEA articulated a comprehensive 
corporate strategy. This strategy built on the extensive work of the past several 
years (NAVSEA, 1999a) and was formulated with the participation of the entire 
NAVSEA organization, parts of which have produced forward-looking business- 
unit strategies and detailed business plans (NAVSEA, 1999b, n.d.). While not 
trying to propose a specific strategic intent for NAVSEA in 2007, we used 
the current corporate strategic plan, other public pronouncements of senior 
leadership, and our discussions with senior leaders to identify potential 
statements of strategic intent as it might exist in 2007. 

We began with the structure shown in Figure S.6, in which all business units are 
viewed as organizationally equivalent and report directly to Headquarters. 
Then, working from our alternative potential statements of intent, we posited 
four different ways to aggregate those units into business lines reflecting those 
statements: industry positioning, market/customer, competency, and product 
life cycle. (We show organization charts for two of these statements.) 

Industry Positioning. Product differentiation and low cost are the strategic in- 
tent for competing within the industry. For the low-cost part, we made the 
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Managing Ships unit a low-cost business line whose products are not well dif- 
ferentiated from those of potential competitors. This business line, which could 
also be referred to as Readiness Enhancement, provides stakeholder value to 
the Chief of Naval Operations (CNO) by serving Type Commanders as 
customers. The other general activities all produce high-cost, highly differ- 
entiated products that fall into two major business lines. The first, which 
provides stakeholder value to the Assistant Secretary of the Navy (Research, 
Development and Acquisition) (ASN [RDA]), is Managing Knowledge. It 
comprises not only the business units for managing existing and new 
knowledge, but also the Providing Systems-Engineering business unit. It serves 
the PEOs, the Type Commanders, and the operating Fleet as customers. The 
second, of value to the other two business lines and to the PEOs, is Managing 
[Critical] Resources, i.e., management of programs and projects, of infra- 
structure, and of professional staff. 

Market/Customer. NAVSEA can be described as in the business of meeting 
current and future naval needs. If that were the organizing principle, NAVSEA 
would have two lines of business—Enhancing Readiness and Developing 
Future Capabilities (see Figure S.7). Viewed from the customer's point of view 
(instead of as an industry-positioning strategy), Enhancing Readiness must in- 
clude not only Managing Ships but also Organizing and Managing Existing 
Knowledge. Developing future capabilities means, in effect, providing support 
to the PEOs, and includes all the other generalized activities except for 
Managing [Corporate] Infrastructure, which is here subordinated directly to 
NAVSEA Headquarters (as it is under the next two alternatives also). 

Competency. The third organizational alternative is based on the hypothesis 
that NAVSEA's basic strategic intent is to identify, develop, and sustain core or- 
ganizational competencies. If there is a common competency that influences 
NAVSEA's value to all its stakeholders, it is, as the preceding phase of the analy- 
sis revealed, engineering. In this paradigm, then, Creating and Managing New 
Knowledge, Providing Systems-Engineering Services, and Resourcing Science, 
Engineering, and Acquisition Professionals are combined with the solutions- 
and standards-oriented activities of Organizing and Managing Existing 
Knowledge. Managing Ships, which incorporates the remaining aspects of or- 
ganizing and managing existing knowledge, and program and project manage- 
ment services are then business lines of secondary importance. These would 
compete on the basis of cost and, if they turn out to be uncompetitive, could be 
outsourced. 

Product Life Cycle. NAVSEA's strategic view might be that its business is pro- 
viding full-spectrum life-cycle product support. Indeed, the products in 
the second phase of the study were viewed as an aggregation of activities 
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throughout a life cycle. If so, three business lines are needed: (1) Creating and 
Managing New Knowledge, i.e., innovation; (2) Supporting Acquisition, which 
comprises Providing Systems-Engineering Services, Providing Program- and 
Project Management Services, Resourcing Science, Engineering, and Acquisi- 
tion Professionals, and the standards-related aspects of Organizing and Man- 
aging Existing Knowledge; and (3) Providing In-Service Support, which would 
include other aspects of Organizing and Managing Existing Knowledge, to- 
gether with Managing Ships activities—planning, scheduling, repair, and main- 
tenance (see Figure S.8). 

Size 

The objectives of the final stage of the organizational analysis were to link ac- 
tivities to specific organizational structure, to further refine the corporate 
structure based on the importance of the activities, and to delineate what might 
be inside and what might be outside of NAVSEA's formal boundaries. NAVSEA 
management decided to perform this analysis. However, we delineate a 
framework that NAVSEA can use to carry out this analysis. It asks for judgments 
about which business units contribute more or less to strategic intent, which 
business units deliver more or less value to NAVSEA customers and stakehold- 
ers, and which business units yield products that are more or less central. 

The results of the three phases of our completed study provide the basis for 
NAVSEA to proceed with the organizational sizing analysis. Products, activities, 
personnel, facilities, and technologies can be linked to NAVSEA organizational 
elements, and the business units described above can be evaluated individually 
and within the context of a corporate portfolio. The two-dimensional grids 
developed in the second phase can be used for answering the questions in the 
sizing framework. Of particular importance for the sizing stage is the portfolio- 
centrality analysis, which can be used as the entry point for consideration of or- 
ganizational design. Understanding NAVSEA markets, products, and activities 
will be crucial to understanding the core businesses, the vertical and horizontal 
linkages, and the proper size of NAVSEA in 2007. 

RAND would be pleased to work with NAVSEA to implement this framework or 
a modified version of it. 
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Chapter One 

INTRODUCTION 

All businesses plan for the future as a way of dealing with uncertainty and 
change. When a new strategic intent is expressed for a business or organiza- 
tion—when the mission or organizational end changes—and the primary pur- 
poseful activities ofthat organization are perceived to be shifting, the organiza- 
tional structure is often part of that shift. In January 1999, then-Navy Vice 
Admiral fVADM) G. F. Nanos, Commander of the Naval Sea Systems Command 
(NAVSEA), asked RAND to formulate a methodology for making business- 
planning decisions involving the activities, products, markets, technologies, 
people, and facilities—the equities—of NAVSEA, initially with a view toward or- 
ganizational realignment. The time horizon for those plans was 2007, so that 
the analysis results would be far enough in the future that simply extrapolating 
from the NAVSEA of today would not be appropriate, yet not so far into the fu- 
ture that forecasts of geopolitical, technological, and business environments 
would be totally unreliable, and so that a possible implementation of results 
could influence recommendations for budget cycles before 2007. 

BACKGROUND 

The Naval Sea Systems Command is the largest of the U.S. Navy's Systems 
Commands. It employs almost 45,000 people in 310 occupations. NAVSEA's 
responsibilities span all aspects of the life cycle of ships, submarines, and their 
components—from acquisition through support to the Navy Program Executive 
Officers (PEOs), to in-service engineering, maintenance, and retirement. 

To provide this full spectrum of services in the twenty-first century in an envi- 
ronment of continuing downsizing, declining Research, Development, Test, 
and Evaluation (RDT&E) infrastructure and resources, and increasing competi- 
tion from the private sector for scientific, engineering, and management re- 
sources is one of the great challenges confronting NAVSEA leaders. This envi- 
ronment is being constrained further by congressional unwillingness to 
approve new authority to the Department of Defense (DoD) to close additional 



2 Transitioning NAVSEA to the Future: Strategy, Business, Organization 

bases and facilities. In 1998, the Administration placed this issue back on its 
agenda for reconsideration, but congressional action was not forthcoming. 
However, Congress has provided opportunities for structuring a number of new 
types of relationships between government organizations and the commercial 
world, such as Other Transaction Authority (OTA), venture capital for leverag- 
ing commercial innovation, and private-government partnerships. 

Over the past decade, NAVSEA has responded to this environment by signifi- 
cantly reducing its workforce and closing several bases or detachments. Yet, it 
has also recognized that major changes will continue to affect NAVSEA and its 
field activities as significant changes continue to occur in the acquisition pro- 
cesses and technologies that have the potential for more efficient operations 
and improved performance for Navy ships, submarines, and combat systems. 
For NAVSEA operations to accommodate these changes will be a continuing 
problem, especially in view of the expectation that DoD will be looking for fur- 
ther reductions in infrastructure and increased organizational efficiencies to 
help finance future force modernization. Recognizing and accommodating 
both force modernization and sustainment of vital long-term capabilities as re- 
sources continue to decline require examination of those innovative best prac- 
tices that contemporary organizations, both public and private, experiment 
with and exercise. 

Faced with similar circumstances, other organizations have recognized that 
they cannot do everything well when there is less to do it with. They have found 
innovative alternatives to achieving their strategic intents. NAVSEA leaders 
have recognized that emerging technologies and the exponential acceleration 
in information processing and computer capabilities are transforming the ways 
in which both private and public organizations get their business done. They 
have also recognized that business-process engineering could significantly in- 
fluence the way NAVSEA operates and is organized. As a consequence, a num- 
ber of NAVSEA organizational initiatives are under way. 

Among these initiatives (e.g., NAVSEA's internal Core Equities Initiative), 
NAVSEA asked RAND to perform an independent analysis that focuses on the 
next 10 years (2000-2010) to identify the NAVSEA capabilities needed to support 
future Navy missions. NAVSEA leaders also asked RAND to analyze alternative 
NAVSEA organizational alignments for the twenty-first century. A fourth task, 
examination of options for transitioning the NAVSEA of today to those 
alignments, was withdrawn. 

RESEARCH PLAN 

The RAND effort to support NAVSEA organizational decisionmaking involved a 
three-phase methodology:  analysis of the strategic environment in 2007 to 
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identify products, technologies, and activities that are central to the success of 
current naval strategy and naval strategy for the future; a quantitative analysis 
of those products, technologies, and activities, as well as the markets that will 
use them, to further determine which products will have the highest impor- 
tance and widest breadth for the NAVSEA of 2007; and analysis of potential or- 
ganizational arrangements to capitalize on commonalities and synergies 
(combined actions or operation) among products, personnel, and technologies 
to achieve goals for least cost or high differentiation (i.e., superior value in 
product quality, special features, or in-service maintenance) for NAVSEA 
customers. 

The three phases of our systems-analysis approach overlapped, and the re- 
search team was the same for all phases. Each phase began with a review of 
documents pertinent to the "system" being analyzed; site visits to Navy, 
NAVSEA, or defense organizations to gather additional information or to partic- 
ipate in presentations; and discussions among the team members on subject- 
matter expertise to form a judgment; then selection of a methodology most ap- 
propriate for achieving the desired goal; and finally iterations of the methodol- 
ogy to complete a framework for planning. Many times, the methodology for 
the framework was an adaptation of a RAND-developed tool. The main 
methodologies underpinning the three analyses are presented in Table 1.1. 

The four elements of the national security strategy—deter, shape, prepare, 
and respond—drive mission capabilities and, hence, frame the analysis. 
Assumption-Based Planning identifies the assumptions about the future in that 
strategy and in other national and military planning documents and identifies 
indicators that could signal the likelihood of the futures assumed in those plans 
coming to pass. The strategy-to-tasks approach traces the top-level strategy to 
systems and on to mission capabilities (products and services) that will enable 
the strategies to be realized. To identify for the Navy the implications of mission 
capabilities that are likely to be more important than those for the current mis- 
sion, we began the research by analyzing the external security environment for 
the next decade and beyond. Projecting the Navy needs onto NAVSEA respon- 
sibilities using this framework yields detailed foresight into the future demands 
for NAVSEA capabilities. This analysis is the subject of Chapter Two. 

The mandates examined in Chapter Two provided a bridge to the business 
analysis of Chapter Three. The missions they specify translate into NAVSEA's 
markets when NAVSEA is placed in a business context. As a starting point in 
this phase of the analysis and to relate our assessment of the capabilities 
needed for the future strategic environment described in Chapter Two to the 
products (something a customer or stakeholder is willing to pay for), markets 
(needs and preferences of customers and clients), and activities (processes and 
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Table 1.1 

Methodological Underpinnings of the Study 

Strategic Environment and Implications 

Assumption-Based Planning Identifies the assumptions within planning documents, looks 
for vulnerabilities in those assumptions, identifies indicators 
that an assumption is failing, and enables shaping and 
hedging actions to be taken to add robustness to a plan 

Strategy-to-tasks framework Links national security strategy to NAVSEA mission 

Markets and Products and Activities to Fulfill Them 

Market analysis Identifies forces that will drive growth in emphasis on specific markets 

Priority setting/portfolio 
analysis 

Ranks products, markets, activities according to specific 
measures, then arranges those ranked elements against two 
of the measures, with different management actions assigned 
to different ranks 

Organization 

Organizational design approach 

Industry structure Provides context in which the future NAVSEA corporation is 
intended to operate 

Focus Segments NAVSEA's activities into conceptual business units 

Shape Identifies the horizontal and vertical integration of business 
units 

Size Develops a methodology to assess NAVSEA's size, given 
focus and shape, and to determine boundaries for what is 
inside NAVSEA and what is outside it 

organized resources) in 
derived from NAVSEA' 
areas/activities within e 
retained in-house or th 
Equities Initiative is ar 
Centers and elements d 
ness planning to NAVSE 
study. A Core Equity Wc 
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ach organizational element of NAVSEA that should be 
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l internal NAVSEA effort to have each of NAVSEA's 
escribe and rank its equities. Intended to bring busi- 
A's elements, this effort was under way throughout our 
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s hoped. 

Product-Activity Model, the analysis begins with an as- 
rowing in emphasis and continues to describe the 
rocesses, and organized resources (technologies, facili- 
id measures that help to quantify the importance, 
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breadth, and growth of each in the markets. Our portfolio-analysis methodol- 
ogy enables a sequence of comparisons of how one element/capability 
interacts with another. The purpose of this methodology is to narrow options 
among products and activities so that managers can debate those options 
without having to deal with too many variables. We concluded this phase of the 
research with an assessment of the centrality of each product to the corporate 
mission. The concept of centrality serves as a bridge to the organizational 
structure analysis. This phase of the analysis is the subject of Chapter Three. 

The organizational analysis is likewise concerned with narrowing options. It 
begins by placing NAVSEA within the context of the industries within which it 
does business. The narrowing continues through focus—segmenting NAVSEA's 
activities into conceptual business units, entities that focus on a well-defined set 
of activities, products, etc., that meet the needs of specific NAVSEA customers. 
The focus can be changed by switching, adding, or deleting segments. It con- 
cludes the narrowing through shape—identifying the horizontal and vertical 
integration of critical processes or products across business units to achieve 
major leverage points, economies of scale, or other benefits. For both focus and 
shape, the team emphasized the importance and implications of NAVSEA 
strategic intent. This analysis is the subject of Chapter Four. 

Originally, size—delineating what might be inside and what might be outside of 
NAVSEA's formal boundaries and its extent—was to be part of Chapter Four. 
We describe a framework in Chapter Four that NAVSEA can use to analyze siz- 
ing issues. 

The appendices include background information on this comprehensive anal- 
ysis. Appendix A provides a list of site visits and presentations, and a survey for 
gathering data at the sites. Appendix B lists Instructions and Directives from 
the Secretary of the Navy and Office of the Chief of Naval Operations that clarify 
NAVSEA's missions and capabilities needed for those missions. Appendix C 
presents technical aspects of the analysis presented in Chapter Three. It in- 
cludes the majority of the analysis of activities. The results of that analysis per- 
tain to resource allocations, part of the sizing analysis that was not performed in 
this study. 



Chapter Two 

STRATEGIC ENVIRONMENT AND IMPLICATIONS 

Strategic analysis illustrates the links between naval strategy and tasks for 
NAVSEA, as well as between naval strategy and NAVSEA products, services, 
technologies, and organizations. Its purpose in this study is to establish that 
the analysis in the two following chapters is based on strategy. In this chapter, 
we convey our understanding of how changes within U.S. strategic guidance 
and in dynamics within the Navy and in the international security environment 
could influence NAVSEA's future missions and mandates. The strategic as- 
sessment considers near-term developments (2000-2010) and the potential for 
pressure on U.S. strategy over the longer term (2011-2020). Our focus is to 
identify concrete actions that NAVSEA can undertake to improve its position 
over the remainder of the current decade. 

INTRODUCTION 

Methodology 

The strategic analysis presented here draws on two important RAND method- 
ological tools: Assumption-Based Planning (Dewar et al., 1993) and the 
strategy-to-tasks framework (Thaler, unpublished). We used Assumption- 
Based Planning to assess the robustness of U.S. military and naval strategy over 
the near term and to identify those factors that might put pressure on naval 
strategy and ultimately require NAVSEA to reorient, reprioritize, or reorganize. 
The process begins by outiining the principal elements of today's strategy, then 
identifying the key assumptions upon which those elements depend. Next, the 
study determines what developments might put pressure on the strategy by 
undermining important assumptions. Finally, by exploring the international 
security environment and trends within the Navy and Marine Corps, the study 
identifies types of events and developments that could serve as indicators or 
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warnings that circumstances are developing that could threaten key, "load- 
bearing," assumptions.1 

Next, this chapter makes use of the strategy-to-tasks framework to understand 
what changes in strategy and the strategic environment mean for NAVSEA. The 
framework rests on the premise that strategy dictates tasks to the organizations 
that must help implement the strategy. Thus, NAVSEA finds itself instructed 
explicitly to perform certain functions and tasks. In addition to the orders, 
instructions, mandates, and warrants that task NAVSEA, the organization also 
faces other tasks: those implied and inferred from its explicit orders and in- 
structions. The point of the strategy-to-tasks framework is to follow the threads 
of guidance from high-level strategy to a level at which giving advice to NAVSEA 
officials that can be implemented is possible. Those threads run through the 
doctrine, visions, and implementing instructions from intermediate organiza- 
tions and officials down to their implications for the activities, outputs, and 
organizations within NAVSEA to the level of implementation. Figure 2.1 
illustrates the threads reaching from the global security environment through 
U.S. military strategy to NAVSEA's mandates and instructions to its specific 
contributions of products and technologies to the key elements of the National 
Military Strategy. 
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Figure 2.1—From Threats and Strategy to Tasks and Products for NAVSEA 

Assumptions are said to be "load-bearing" because they function like load-bearing pillars in a 
building. If the pillars are somehow undermined, the building collapses; if the assumptions are un- 
dermined, the plans that rest on them also crumble. 



Strategie Environment and Implications 

Research Resources 

In addition to RAND planning guidelines/tools, the study team made maximum 
use of official Department of Defense and service documents and experts. The 
research and analysis presented here are informed by numerous sources inside 
and outside the Navy and NAVSEA. The research team has undertaken discus- 
sions with scholars and analysts at the National Defense University; faculty 
members at the Naval War College; the deputy director of the Chief of Naval 
Operation's (CNO's) Strategic Studies Group; and operational officers at Second 
Fleet Headquarters in Norfolk, Va., Seventh Fleet Headquarters in Yokosuka, 
Japan, and SUBLANT (U.S. Submarine Force, Atlantic Fleet). We have visited 
NAVSEA Headquarters and its field activities, which include the Surface and 
Undersea Warfare Centers, SUPSHIP (Supervisor of Shipbuilding), the public 
shipyards, and associated Program Executive Officers. We have reviewed a 
number of documents, ranging from those intended for high-level national 
security planning, including Joint Vision 2020, Joint Publication 3-0, National 
Security Strategy of the U.S., and various other DoD, Joint Chiefs of Staff (JCS), 
and Navy publications; to more specific Navy-relevant operational and 
intelligence assessments, including summer Navy wargames outbriefs, intelli- 
gence community assessments, VADM Cebrowski's "Road Ahead" briefing, 
National Academy of Sciences reports, and numerous Navy Study Board 
publications; as well as relevant congressional testimony. 

Chapter Organization 

This chapter is organized into four parts. First, we examine the determinants of 
U.S. naval strategy gleaned from official planning documents and then from our 
own assessment of the international security environment. Second, we review 
the current and planned future capabilities of the U.S. Navy; this review in- 
cludes a discussion of naval doctrine, force structure, and systems. Third, we 
analyze the potential vulnerabilities of some of the key assumptions the Navy 
has made about the future security environment and the behavior of likely ad- 
versaries. Fourth, we assess the implications of all these strategic issues for 
NAVSEA organizations, operations, and technological priorities. 

DETERMINANTS OF NAVAL STRATEGY 

Official View of the Developing Naval Strategy 

Strategic guidance informs NAVSEA's options for designing its transformation. 
In the current U.S. military strategic planning system, guidance first takes form 
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in the White House's National Security Strategy, which subsequently generates 
more-detailed strategic guidance in the Department of Defense, first in the Na- 
tional Military Strategy and thereafter in a string of documents and plans that 
thread their way down the chain of command to major commands and their 
subordinate commands and activities, ever increasing in the level of detail and 
specificity, and ultimately providing a complete "strategy-to-tasks" conceptual 
chain. 

The historical record offers widely varied examples of naval strategies, ranging 
from aggressive global sea-control efforts to simple coastal patrol strategies. 
Some naval strategies, such as Germany's U-boat campaign in the Atlantic 
during World War II, have focused on enemy commercial shipping; others, such 
as American naval strategy for the Pacific in the 1920s and 1930s, have concen- 
trated on destroying the adversary's fleet of capital ships. The record illustrates 
great latitude and variety in the design of naval strategy, and the fact that coun- 
tries make significantly different decisions about the size, characteristics, and 
composition of their naval forces, reflecting their strategic preferences. This is 
to say that strategy is not over-determined; the Navy and NAVSEA have room in 
which to be creative in fulfilling their respective roles, especially in a world 
where the United States enjoys a position as the sole superpower. 

In the United States, the President's National Security Strategy sets the tone for 
security policy and establishes the basis for and the extent of the United States' 
involvement around the world. The National Military Strategy develops the 
military aspects of the National Security Strategy, while statements of vision 
and doctrine such as Joint Vision 2020, the Naval Posture Statement, Forward 
.. .from the Sea, and Operational Maneuver from the Sea determine the specific 
form of the military instrument and its application to execute the strategy. Fi- 
nally, a host of strategic guidance papers and plans within each service provide 
highly specific and more-detailed instructions relevant to their specific sub- 
ordinate commands. 

National Security Strategy. The Clinton Administration released its security 
strategy, A National Security Strategy of Engagement and Enlargement, in 1994 
and its principal tenets endure with the Bush Administration today (The White 
House, 1995). The reigning security strategy engages the United States actively 
with its global neighbors and embraces a broad vision of national security that 
includes issues such as population flows, transnational criminal activity, and 
environmental degradation. In this role, the United States is cast not only as a 
model of democracy, market economics, and human rights, but also as their 
champion. This posture creates both the basis for U.S. military involvement in 
regions and some issues that historically would fall beyond the scope of U.S. 
interests deemed worthy of military commitments (for example, sub-Saharan 
Africa). 
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National Military Strategy. The National Military Strategy translates the prin- 
ciples and objectives embodied in the security strategy into terms of action by 
the uniformed armed forces. The current edition of the National Military Strat- 
egy organizes around the terms "deter, shape, prepare, respond" (Joint Chiefs 
of Staff, 1997). The strategy prepares the military for energetic employment 
around the globe as one of the United States' principal instruments of interna- 
tional relations. In this role, the U.S. military is called upon to deter potential 
adversaries, shape the international environment in ways favorable to the 
United States and its principles, respond to the demands of current contingen- 
cies, and prepare for longer-term security challenges. 

Joint Vision 2020 (JV2020) offers an advanced conception of how U.S. joint 
forces will operate in a decade or so (Joint Chiefs of Staff, 2000). It envisions 
that those joint forces will work closely with other governmental agencies and 
foreign allies and/or partners to exploit first-class personnel and cutting-edge 
technology as a means of coordinating their activities for achieving powerful 
effects throughout the battlespace of the future. JV2020 conceives of military 
forces that can see the battlespace in great depth and detail, discriminate be- 
tween friend and foe, and attack the foe with precision and lethality. The con- 
cept embodied in JV2020 relies on network-centric warfare (Cebrowski and 
Garstka, 1998) and also calls for high-efficiency logistics and support activities, 
and reliable force-protection capabilities. These attributes culminate in a so- 
phisticated ability to find and dominate a wide variety of adversaries under 
various conditions and circumstances. 

The Naval Posture Statement. The specific U.S. Navy and Marine Corps roles 
in implementing JV2020 and upholding the tenets of the National Military Strat- 
egy take shape in the pages of the 2000 Posture Statement (Department of the 
Navy, 2000). This document discusses the Department of the Navy's mission, its 
direction for the future, and the priorities informing Navy decisionmaking. The 
current document argues that the United States will retain its position as the 
world's only superpower for some years to come, but that the processes of 
globalization and technological diffusion are creating many opportunities for 
capable adversaries to use asymmetric strategies to challenge American military 
might. Ballistic missiles and information warfare are but two of the threats 
mentioned in this area. The statement argues that naval forces offer a number 
of unique traits to national leaders in the coming era, such as long-term forward 
presence in unstable regions, scalable combat power against a spectrum of 
threats and contingencies, and increasingly long-range precision striking power 
that does not need to be launched from forward bases. In Section IV, "The 
Force of the Future," the posture statement identifies the key technologies the 
Navy and Marine Corps are counting on to deliver the capabilities they 
envision.   Elements of this part of the posture statement reflect some of 
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NAVSEA's products, programs, and initiatives (Department of the Navy, 2000, 
pp. 5-8). 

Other Documents and Influences. Both the Navy and Marine Corps are im- 
plementing compelling visions of their own operations, such as today's For- 
ward. . .from the Sea and tomorrow's Operational Maneuver from the Sea (U.S. 
Marine Corps, 1997) and Network Centric Warfare (Cebrowski and Garstka, 
1998). Usually, the implementing and supporting technologies to bring these 
doctrinal visions to fruition emerge from the Naval Studies Board, the Naval 
War College, and similar bodies that have chartered or undertaken analyses of 
future naval system requirements. The nine-volume study Technology for the 
United States Navy and Marine Corps, 2000-2035 (Naval Studies Board, 1997a) 
is one of the best examples of this type of influence upon naval strategy. 

Finally, the overall force-structure parameters within which the Navy and Ma- 
rine Corps must carry out their doctrinal visions are set by the congressionally 
mandated Quadrennial Defense Reviews (Cohen, 1997). 

Intelligence assessments also bear directly on the form and substance of naval 
strategy, especially studies of foreign technology development, weapon manu- 
facturing, and arms-transfer arrangements. The Defense Intelligence Agency's 
recent report (1999), Future Technology Impact on Global Security Trends by 
2025, and similar estimates influence strategic options by illustrating how 
foreign military technology R&D and procurement could present the Navy with 
new capabilities that would place additional demands on NAVSEA for the 
maintenance of technological hegemony. Ultimately, the conceptual drivers of 
strategy, such as the National Security Strategy and the National Military 
Strategy, combine with the operational visions of military activities, such as 
JV2020 and Operational Maneuver from the Sea, as well as the technology 
surveys just cited, to give specific form to U.S. naval strategy. 

RAND Appraisal of the International Security Environment 

To complement the baseline determinants of naval strategy seen in official 
policy planning documents, the research team conducted an independent as- 
sessment of the international security environment to see if the most plausible 
trajectory into the future meshes well with the doctrinal and operational visions 
found in official DoD and Navy publications. Our view ultimately reflects dis- 
cussions with a range of international relations and naval power experts, the 
findings from a number of articles and books from both the academic political 
science and contemporary defense policy literature, and quantitative analysis 
based upon official U.S. government data (for example, Joint Publication 3-0, 
the Summer Navy War Games outbriefs, National Academy of Science reports, 
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and numerous Naval Studies Board publications). We present the outlooks for 
the decades 2000-2010 and 2011-2020 in the following subsections. 

2000-2010. From our analysis, we conclude that there will not be enough signif- 
icant change in the international political and/or military environment to in- 
crease the challenge to the United States during the next 10 years. The United 
States will probably remain the sole superpower and will not likely face a peer 
competitor or any organized coalition of near-peer competitors. This is not to 
say that the United States will not face any significant security challenges in the 
near term, only that in the arena of the Great Powers, the United States will 
continue to enjoy a comfortable edge over potential challengers. The justifica- 
tion: there simply is no country out there that is threatening to develop the 
same kind of robust state power based on the portfolio of capabilities that this 
country now possesses. Some nations may challenge the United States in cer- 
tain spheres, perhaps through state-sponsored terrorism, but a serious threat to 
U.S. primacy seems very unlikely. The United States will remain a significant 
global force in all the main categories of power measurement: military, eco- 
nomic, demographic, political, and cultural. 

It is clear from our analysis and interviews that the most likely combat scenarios 
for the U.S. Navy in the 2000-2010 time frame will probably feature littoral op- 
erations against medium-sized powers employing asymmetric strategies. At the 
lower end of the conflict spectrum, a robust forward presence in critical regions 
such as East Asia and the Persian Gulf will remain necessary to shape the local 
environment along favorable lines and to provide ready forces that can assist in 
low-intensity operations such as embargo enforcement and noncombatant 
evacuation operations (NEOs). Simply put, Forward . . . from the Sea seems 
well-suited to the world as we expect it to be over the next 10 years. The re- 
mainder of this subsection is devoted to a brief review of the highlights of our 
near-term environmental appraisal. 

Militarily, the United States is currently well ahead of other large nations in the 
so-called Revolution in Military Affairs. It has been able to integrate advanced 
sensors, broadband communications technology, and large-scale data process- 
ing more effectively than any other state, and thus is creating a new paradigm of 
theater warfare. The United States also retains an unparalleled capacity for 
global force mobility; its ability to project power to distant regions is of a differ- 
ent scale than that possessed by other large states, most of whom can project 
power only in their own regions. 

Economically, the United States has the world's largest Gross Domestic Product 
(GDP), with about 22 percent of the world's total GDP. Even more telling, 
though, is the fact that the United States' economic lead over other industrial- 
ized nations has been increasing and there are indications that this trend may 
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well continue. For example, since 1990, the U.S. GDP has increased by 27 per- 
cent, whereas the European Union (EU) and Japan have seen GDP increases of 
only 15 and 9 percent, respectively (Office of the Secretary of Defense [OSD], 
1999). America's current lead in such cutting-edge technologies as Internet 
commerce, biotechnology, and software makes it plausible that this pattern will 
continue, perhaps for decades. 

In terms of demographics, the U.S. population is continuing to grow at a steady 
rate, thanks to a fertility rate close to replacement and to immigration flows. In 
the changing rankings for the world's 10 most populous states, shown in Table 
2.1, the United States maintains its rank as third-most-populous state. 

As the table indicates, China and India, two potential military competitors of 
the United States, will retain their top positions in the population rankings. 
However, two other important world actors, Russia and Japan, will drop in the 
world population rankings, Russia falling from 6th to 10th place, and Japan 
dropping off the list altogether. Both nations face declining populations. None 
of the countries of the European Union is on the top-10 list. The United States' 
slowly rising population will shield it from some of the extreme worker-shortage 
and aging-population problems that face its most-advanced economic com- 
petitors. Fundamentally, however, population size per se will not be as central 
to any future strategic competition as will the quality of a country's human and 
intellectual capital. 

Table 2.1 

World Population Rankings 

1997 Population 
(millions) 

1.   China 1,200 

2.   India 960 

3.   United States 272 

4.   Indonesia 203 

5.   Brazil 163 

6.   Russia 147 

7.   Pakistan 144 

8.   Japan 126 

9.   Bangladesh 122 

10.  Nigeria 118 

2025 Population 
(millions) 

1.   China 1,430 

2.   India 1,330 

3.   United States 332 

4.   Indonesia 275 

5.   Pakistan 268 

6.   Nigeria 238 

7.   Brazil 217 

8.   Bangladesh 180 

9.   Ethiopia 136 

10.  Russia 131 

RHHDMRt303-T2. / 
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Finally, the analysis considered the elements of political and cultural power, or 
"soft power" as Harvard's Joseph Nye dubbed them several years ago in Bound 
to Lead (1990). In both areas, American ideas and innovations have more global 
appeal than do those developed by potential near-peer competitors. Indeed, 
the whole process of globalization in many ways is the diffusion of American 
ideals of free trade, open markets, and representative government. Its high 
levels of soft power in the Information Age make the United States a desirable 
honest broker in many of the more-difficult international disputes occurring 
today, such as the religious strife in Northern Ireland, the Israeli-Palestinian 
conflict, and the reintegration of Bosnia. At this writing, the only real model of 
political philosophy that challenges American-style liberal democracy on a 
wide geographic scale is Islamic fundamentalism. However, fundamentalist 
Islam is not the guiding philosophy of any of America's potential major com- 
petitors. Its appeal is found mainly in small and medium-sized states in North 
Africa, the Levant, and the Persian Gulf. 

Some limited strategic competition from Russia and China is also likely, fueled 
by their fears and suspicions of Washington's plans and motives. Russia will 
probably compete with the United States through limited modernization of its 
strategic nuclear force; Moscow's focus here will be on deploying a new gen- 
eration of road-mobile intercontinental ballistic missiles (ICBMs) and a handful 
of quiet, next-generation ballistic missile submarines (SSBNs). Specifically, the 
Russian Strategic Rocket Forces can be expected to continue to acquire 35-40 of 
the new SS-27 Topol single-warhead road-mobile ICBMs each year until a 
force-size target of 450 SS-27s is met sometime around 2010 (U.S. Naval Insti- 
tute Periscope Database, 1999). The SS-27 is both accurate and very difficult to 
target. Additionally, there is substantial evidence that the Russian military is 
investing significant funds in new underground strategic command and control 
facilities at Yamantau Mountain and Kosvinsky Mountain (U.S. Naval Institute, 
1999). While these programs do not threaten the viability of the U.S. strategic 
nuclear deterrent, the fact that Moscow is investing heavily in strategic nuclear 
modernization while Russia is in dire economic straits indicates that Russian 
leaders place the highest priority on maintaining a modern, robust (if somewhat 
smaller) strategic nuclear threat to the United States through the next decade 
and beyond. 

To maintain its weapon industries, Russia will continue as a major exporter of 
sophisticated armaments to emerging Third World countries, including China. 
The recent Russian sale of a Sovremenny-class guided missile destroyer to the 
People's Republic of China (PRC), along with advanced SSN-22 anti-ship mis- 
siles, is an excellent example of this practice (U.S. Naval Institute, 1999). De- 
spite this combination of selective strategic modernization and increased arms 
exports, Russia's overall military capability will continue to decline, because 
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Russia's conventional forces will not have the funding to meet their recapital- 
ization needs during the current decade. Procurement shortfalls are especially 
evident in the Russian Air Force. 

As it modernizes both its strategic forces and its conventional power-projection 
capabilities, the People's Republic of China could pose a more multifaceted 
challenge. The PRC is moving aggressively to expand its air and naval power- 
projection capabilities in the Western Pacific. Chinese capabilities to detect 
and counter U.S. Navy battle groups in the region and bombard Taiwan with 
short-range ballistic missiles have already increased since the spring 1996 ten- 
sions in the Taiwan Strait. 

China's procurement patterns reveal a fairly ambitious effort at power- 
projection modernization. In the tactical air area, the People's Liberation Army 
Air Force (PLAAF) is planning to deploy 250 Russian-designed Su-27s by 2012— 
aircraft that will be armed with advanced AA-11 radar-guided beyond-visual- 
range missiles (U.S. Naval Institute, 1999). These aircraft would give the PLA's 
Air Force a margin of superiority over Taiwan's air force, if Taipei is unable to 
purchase additional American fighters. The Chinese are pursuing an aerial- 
refueling capability for their Su-27 force by converting up to five older B-6 
bombers into refuelers. If China successfully builds an aerial-refueling force, it 
could extend the range of its Su-27 fleet so that targets in the Philippines and 
Singapore could be in reach. The final element of the aerial power-projection 
picture for the PLAAF is the formerly proposed acquisition of an Israeli- 
manufactured Phalcon airborne command and control aircraft. Although this 
transaction was canceled by the Israelis under pressure from Washington, it 
indicates a Chinese desire to increase its situational awareness greatly over the 
South China Sea. 

Chinese naval forces are also being bolstered by Russian imports. Beijing has 
purchased four Kilo-class diesel submarines and two Sovremenny-class guided 
missile destroyers from the Russians; these capabilities will give the Chinese the 
ability to put U.S. naval forces at greater risk in the littoral areas of the Western 
Pacific (U.S. Naval Institute, 1999). 

Tensions may continue to rise as the PRC deploys increasing numbers of ballis- 
tic missiles aimed at Taiwan. The PRC's short-range ballistic missile force is ex- 
panding to the point where it can execute a devastating first strike against the 
major Taiwanese ports, air bases, and command and control facilities. China 
could deploy up to 600 M-9 short-range ballistic missiles (SRBMs) opposite 
Taiwan in the current decade (U.S. Naval Institute, 1999). These air, naval, and 
missile capabilities will not give the Chinese the ability to invade and occupy 
Taiwan, but they may give the Chinese the ability to coerce a Taiwanese leader- 
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ship feeling isolated and vulnerable into acceding to Beijing's demands for 
major political concessions on reunification. 

Both Russia and China face significant security challenges that could weaken 
them during the present decade. Russia is facing the prospect of a long, drain- 
ing guerrilla war in Chechnya, as well as the drift of both Ukraine and the 
Baltics toward NATO and the West. China, meanwhile, is confronting seces- 
sionist movements in Tibet and Xinjiang province, as well as an India that is de- 
veloping a strategic nuclear deterrent force against Beijing. 

At the regional level, a few rogue states, such as North Korea and Iraq, will 
continue to be a threat to U.S. interests in key regions. Rather than challenge 
the United States or its interests directly with conventional forces, these states 
might reorient their strategies toward obtaining advanced military weapons of 
mass destruction and the long-range ballistic and cruise missiles to deliver 
them. This approach might appeal especially to adversaries who appreciate the 
weapons' potential to intimidate U.S. regional allies into denying American 
military forces overflight and basing rights. 

A wild card at the regional level is that all of the rogue-state regimes face 
domestic pressures, instability, and/or leadership transitions. North Korea, 
while still suffering the lingering effects of famine, is also now facing the 
prospect of increasing Western investment affecting its domestic political envi- 
ronment. Iran faces a burgeoning reformist movement, which has taken con- 
trol of the national parliament and much of the press and is challenging the re- 
maining power of the conservative clerics. Iraq's domestic environment is 
more stable, but dissent does exist among some of the nation's tribal leaders, as 
well as the Kurds. Syria is now facing the post-Hafez Assad era with uncertainty 
and the possibility of increasing openness to the outside world. These pres- 
sures and instabilities could result in changes in the policies and behavior of 
current regimes toward their neighbors and the United States; or they could 
lead to the replacement of current regimes, with unpredictable political ramifi- 
cations. 

Outside of those regions where threats to U.S. interests might draw the United 
States into large-scale conventional wars, such as southwest and northeast Asia, 
we expect to see continued instability in local hot spots that have simmered 
over the past few years and where second-order U.S. or NATO interests—those 
of moderate importance—may be at stake. For example, the ongoing narco- 
insurgency in Colombia could threaten regional stability and democracy in 
northern Latin America. Continued ethnic strife in the Balkans, in both Kosovo 
and Bosnia, is likely to continue through the present decade, requiring a long- 
term peacekeeping presence by the United States and NATO. Indonesia, with 
its simmering secessionist conflicts in Aceh and Papua and proximity to the 
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critical Strait of Malacca, is a third potential flashpoint to watch over the next 10 
years. 

Transnational threats increase. Terrorist groups, such as the Bin Laden 
organization, become more preeminent and more dangerous in this decade. 
Some of the world's smaller nuclear powers, such as Pakistan, implode under 
the twin stresses of ethnic strife and overpopulation, creating the risk of "loose 
nukes" (nuclear weapons in unauthorized hands) in very unstable regions. 

No matter how the geopolitical environment develops, one can say with some 
certainty that the task of protecting and securing its information networks will 
be vital for the Navy. The Navy is becoming more operationally dependent on 
information networks spanning the organization. Much has been written re- 
cently about information warfare (IW) threats (Denning, 1999; Schwartau, 1996; 
Rattray, 2001; Schleher, 1999; Adamy, 2001; Forno and Baklarz, 1999; Duncan et 
al., 2000; Alexander and Swetnam, 1999; Campen and Dearth, 2000; Waltz, 1998; 
Sharp, 1999; Khalilzad et al., 1999); these threats will only become more 
sophisticated with the passage of time. Offensive IW against the Navy could 
easily be conducted by non-state actors or even individual malcontents. 

Finally, certain political and economic factors can hamper the Navy's op- 
erational and development programs, as well as its abilities to perform its mis- 
sions. Specifically, any new U.S./Russian arms-control measures reducing 
strategic nuclear weapons and modifying the Anti-Ballistic Missile Treaty 
(ABM) could alter the Navy's strategic posture, reducing, on the one hand, the 
size of the SSBN fleet, and influencing, on the other hand, decisions on the de- 
velopment of a sea-based National Missile Defense (NMD) capability. Political 
considerations may also inhibit or prevent the export of advanced U.S. military 
weapons and platforms to allies who help maintain a regional balance of power 
that favors U.S. interests. Although major budget surpluses are predicted for 
the next several years, deciding whether to maintain military spending at its 
current levels in a time of relative peace, let alone increase it, is fraught with un- 
certainty and may be politically difficult to do, especially if domestic claimants 
on the budget become more aggressive (for example, increased Medicare and 
Medicaid benefits, and the need to rescue Social Security). 

2011-2020. Our assessment of the state of the international security environ- 
ment during the 2011-2020 time frame produced more uncertainty about the 
appropriateness of evolving naval strategy. It is not clear that the future doc- 
trine of Operational Maneuver from the Sea and Network-Centric Warfare will 
be well-suited to the types of security threats that will emerge in the next 
decade. For example, in this time frame one might see open-ocean threats to 
the U.S. Navy from a robust near-peer competitor or the international accep- 
tance of space as a combat medium. In either case, today's visions of U.S. naval 
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strategy would need to be altered. Littoral warfare could well be of decreasing 
importance to the United States in this period. 

Estimates looking further into the future become less reliable. There is the 
possibility of unanticipated challenges to the United States' strategic primacy 
from regional competitors. The most dangerous and discussed example is that 
of a possible PRC quest to militarily dominate the Western Pacific, challenging 
U.S. influence there. However, other events in which hostile geopolitical 
alignments might emerge—such as a possible link between Russia and China, 
or one between Russia and Iran to challenge American interests in the Persian 
Gulf and Caspian regions—also seem plausible. Although Russia and China are 
now well behind the United States in taking advantage of the Revolution in 
Military Affairs, this gap may decrease with the passage of a number of years, 
particularly if Russia continues to sell its advanced military technology and 
hardware to the PRC and other nations who challenge U.S. interests.2 

At the regional level, the possibility is high that governments of rogue states will 
survive the decade now beginning and increase their military prowess in the 
following one. States such as Iran might be better able to challenge U.S. 
dominance in the littoral if they acquire better military technology, weapons, 
and platforms from Russia, China, and other industrial nations. They could 
have longer-range missile systems, both cruise and ballistic, enabling them to 
attack U.S. allies and ships at much greater distances—and with greater accu- 
racy—if they successfully exploit the increasing opportunities they will have to 
access commercial satellite imagery. If some of them manage to integrate their 
surveillance and reconnaissance capabilities into fairly sophisticated informa- 
tion-gathering and -processing complexes, the resulting systems might allow 
them to locate and attack enemy ships with their longer-range weapon systems. 
If such circumstances came to pass, the Navy's ability to maintain local sea 
control could be sorely tested. 

In addition to conventional nation-state-type threats, the Navy would also be 
prudent to ponder the implications of a possible surge in major non-state secu- 
rity threats during the 2011-2020 time frame. The realm of information warfare 
is tailor-made for non-state, transnational actors such as transnational criminal 
organizations (TCOs), ethnic diasporas, and peace/social justice organizations. 
It is plausible that the 2011-2020 time frame might see the emergence of power- 
ful transnational groups with massive offensive IW capabilities that could seri- 
ously threaten the infrastructure of the United States. Another possibility could 
be that the current wave of subnational warlordism that is inundating parts of 

2Of particular interest here are Russia's efforts to transfer nuclear reactor technology to Iran—tech- 
nology that has conceivable military applications. 
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west and central Africa might also appear in other parts of the developing 
world, such as south Asia and the Andes region of Latin America. Such war- 
lordism could result in an onset of social anarchy in those regions and could 
spur large-scale refugee flows and destroy regional infrastructures. A systemic 
crisis of this sort might trigger U.S. intervention, much of which would likely be 
led by amphibious forces. 

Summary. In summary, the political/military environment is not expected to 
change to any significant degree in the decade ending in 2010. In this decade, 
only small and a few moderate-sized military threats to the United States and 
its interests are expected, mostly from smaller rogue states, but possibly 
moderate-sized threats from North Korea, and perhaps China later in the 
decade. Iraq, for the time being, remains hobbled by its defeat in Desert Storm 
and by the major economic sanctions imposed on it in its aftermath, although 
Baghdad has become increasingly creative in its attempts to free itself from 
Western penalties. Political trends in Iran have been toward greater modera- 
tion in international matters and toward the pursuit of economic development. 
The environment of the following decade raises many uncertainties. What will 
transpire in the decade beyond 2010 is most difficult to discern. 

PLANNED NAVY STRATEGY AND CAPABILITIES BEYOND 2000 

The Navy is responding to the future challenges just outlined with doctrinal, 
force-structure, and technology initiatives. 

Current and Future Doctrine 

Current Doctrine. Current naval doctrine is a major departure from that pro- 
mulgated during the later stages of the Cold War. Instead of seeking to keep 
Soviet submarines away from the North Atlantic sea lanes, by bottling up and 
destroying the Soviet Navy on the Kola Peninsula, today's doctrine of Forward 
.. .from the Sea (Department of the Navy, 1994) emphasizes the importance of 
littoral operations across the spectra of both conflict intensity and geographic 
location. The current doctrine must grapple with a broader repertoire of tasks, 
both new and traditional. This subsection highlights the key features of the 
prevailing naval doctrine and then outlines likely future naval doctrine. It dis- 
cusses the current strategy with reference to the four pillars of the present Na- 
tional Military Strategy (NMS): deter, shape, prepare, respond. 

Forward... from the Sea (FFTS) is the title that has been given to the current 
Navy doctrine. First published in 1994, it remains the official doctrinal state- 
ment of the U.S. Navy (Department of the Navy, 1994). The cornerstone of FFTS 
is a regular forward-presence posture in key regions. From this stems two criti- 
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cal attributes of American naval forces in the present day. First, naval forces, by 
virtue of their regular day-to-day operations in key theaters, are constantly 
helping to favorably influence the local security environment in ways that peri- 
odic deployments of ground-based forces cannot. Second, because of their 
presence posture, carrier battle groups and amphibious ready groups can be 
the first responders to a serious crisis or conflict and serve as the foundational 
building blocks upon which a larger joint force can be constituted over time if 
the conflict escalates. 

FFTS, because it is about USMC tactics, appears to slightly de-emphasize the 
strategic-deterrence mission, but still gives this mission a prominent mention. 
Open-ocean combat operations and multitheater global warfare are glaringly 
absent from the current doctrinal vision. FFTS places a priority on the shape 
and respond elements of the National Military Strategy and appears to put the 
deter and prepare functions into a category of lower priority. We now take a 
brief look at the implications of FFTS for the four pillars of the NMS. 

Shape. Although shapinghas always been a component of naval strategy, it has 
become a particularly vigorous element in FFTS. The reigning National 
Security Strategy relies heavily on U.S. military forces to represent the nation 
abroad and to help foster appreciation of the United States' values and 
institutions. Today, in addition to the traditional forms of shaping, such as 
maritime patrol, port calls, and freedom- of-navigation activities, shaping 
includes increasing numbers of exercises with foreign navies, expanded staff 
contacts and workshops, wargame simulations, senior official visits, and 
nation-building activities in which sailors and Marines play a major role. A 
clear example of the importance of the shaping function for the Navy is 
provided by the recent activities of the Seventh Fleet in the Western Pacific. 
The Seventh Fleet participates in an average of 100 multinational exercises per 
year. In 1998, it conducted exercises with Russia, South Korea, Japan, Australia, 
Brunei, the Philippines, Hong Kong, Singapore, Malaysia, Indonesia, Thailand, 
Bangladesh, India, and the Maldives. In addition, this fleet made port visits to 
21 different regional states during the same period. Figure 2.2 illustrates that 
the overall Fleet spends about 62 percent of its time away from home, much of 
it devoted to shaping and forward-presence operations. 

Respond. The respond function has to do with handling actual contingencies, 
ranging from blockade enforcement and counter-drug surveillance at the low 
end of the spectrum to major theater wars at the high end. Clearly, the conclu- 
sion of the Cold War has not reduced the frequency of this function for the 
Navy and Marine Corps; to the contrary, the contingency operations have 
increased for these services since 1990. Whereas U.S. military forces conducted 
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59 operations during the 44-year Cold War, they had carried out 133 operations 
in the decade since the end ofthat era.3 

As FFTS notes, the higher the level of intensity of a contingency, the more likely 
it is that, to finish the job, naval forces will need to be supplemented by Air 
Force and Army units. Because of their scalability and flexibility, naval forces 
are usually the leading wedge of a combat effort, especially one that begins on 
short notice. For example, 1998's coercive air strikes against Iraq (Operation 
Desert Fox) were launched on short notice, and sea-launched cruise missiles 
and carrier-borne aircraft played a major role in that effort. The advance of 
technology is also allowing naval forces to strike deep into the adversary's 
hinterlands with high accuracy at the outset of a conflict; this capability makes 
naval forces ideal tools for sudden punitive attacks upon the strategic com- 
mand and control of a hostile state. 

3The 133 operations cited include some still ongoing in the Balkans and Southwest Asia. See the 
Federation of American Scientists' web site at http://www.fas.org/man/dod-101/ops/index/ 
html#post. 
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Often, responding in today's strategy involves long residual commitments that 
make additional demands on Navy and Marine Corps forces. Many of the post- 
Cold War uses of force have left the adversary in power, with the means to resist 
more or less intact. Therefore, U.S. military forces have been directed to patrol 
no-fly zones, to monitor zones of separation, and to implement similar post- 
conflict mechanisms. As a result, Navy and Marine Corps air sometimes 
participate in no-fly-zone enforcement and naval ships assist in monitoring 
cease-fires. Doing so means that these forces are not immediately available for 
other tasks. 

Deter. Deterrence has long been a part of the Navy and Marine Corps' role in 
national defense. The Navy contributes to strategic nuclear deterrence through 
its fleet of 14 ballistic missile submarines. Their high level of quietness means 
that these Ohio-class boats remain virtually undetectable in the open ocean, 
providing the National Command Authority (NCA) with an assured second- 
strike capability. Indeed, many experts believe that, as America's ICBM force 
ages and its bomber force becomes more oriented to conventional missions, 
the Navy's SSBNs will become the sturdiest and most important leg of the na- 
tion's nuclear triad. 

The Navy and the Marine Corps together contribute to conventional deter- 
rence. Through their presence in theaters of operation where major regional 
adversaries are located, they demonstrate both strong U.S. intentions and ca- 
pabilities, dissuading most would-be adversaries from actions that could jeop- 
ardize U.S. interests and allies. A classic example of naval conventional deter- 
rence at work is the March 1996 deployment of two U.S. carrier battie groups off 
the Taiwanese coast during extensive Chinese missile-firing exercises. The 
presence of those carriers deterred Beijing from making stronger attempts to 
intimidate Taiwan on the eve of its presidential elections. 

Prepare. In today's naval strategy, preparing means developing long-range ca- 
pabilities that will be robust against a wide array of potential contingencies and 
enemies. The prepare function of today involves readying the forces for non- 
traditional missions and tasks, such as noncombatant evacuation operations, 
shallow-water mine countermeasures, and counter-drug support, in addition to 
having weapons, platforms, and tactics that can deal with more-standard 
threats, such as anti-ship cruise missiles and advanced surface combatants. 

Recapitalization is at the core of the prepare function for the Navy and Marine 
Corps. New procurement programs such as the DD21 land attack destroyers 
and nuclear-powered carrier (CVNX) are aimed at giving the Navy a new gener- 
ation of tools with which to meet the wide range of threats that will be possible 
in the 2011-2020 time frame. Recently, however, recapitalization funding has 
been below desired levels, because the Navy has concentrated on maintaining 



24 Transitioning NAVSEA to the Future: Strategy, Business, Organization 

short-term readiness and operational tempo (OPTEMPO). This deficit will 
likely result in a procurement "bow wave" of backlogged requirements in the 
2005-2010 time frame that would severely tax the Navy's budget, absent any 
major defense-spending increases or reductions in threat. 

Future Doctrine. Naval doctrine appears to be developing in step with tech- 
nology as the service looks to the future. Both the Navy and the Marine Corps 
are trying to exploit fully those advances in computing and communications 
technologies that will allow them to extract more fighting power from smaller 
forces, expose fewer personnel to danger, and shock and disorganize adver- 
saries through the use of speed and superior situational awareness. In short, 
both services appear to see great potential in information dominance. 

With respect to warfare missions, the Navy is moving from its Forward... from 
the Sea doctrine, which emphasizes forward-presence, environment-shaping, 
and early response to regional conflict, to a doctrine of network-centric warfare. 
With respect to Fleet support missions, the Navy is moving steadily toward im- 
plementing on-time maintenance and logistics. 

Network-centric warfare has as its objective the connection of ships in a battle 
group with other friendly naval and military groups in the region and beyond in 
such a way that situational awareness and action are greater than what could be 
attained by the individual battle group elements acting alone. These networked 
battle groups will be able to acquire real-time data on enemy movements and 
locations from worldwide sources for ship-based sensor and data processing. 
As a consequence, the battle group can more efficiently allocate its different 
defensive countermeasures and weapons against incoming enemy air and 
missile threats and simultaneously engage and defeat enemy ships and sub- 
marines that endanger the battle group. 

In addition to the operational advantage of seamlessly integrating weapons and 
sensors within a battle group, network-centric warfare offers advantages for the 
force planner as well. First, network-centric warfare may, over time, allow the 
U.S. Navy to do more forward presence without today's reliance on carrier bat- 
tle groups (CVBGs) and Amphibious Ready Groups (ARGs). Second, network ef- 
ficiencies may allow the Navy to focus on developing fewer new weapon sys- 
tems for each mission, since different platforms will be able to share targeting 
data more easily. For example, new anti-submarine warfare (ASW) research 
could focus on helicopter-mounted torpedoes at the expense of surface-ship 
ASW systems, because the helicopter's weapons would be linked directly to 
sensors on surface ships in the battle group and thus could be used to defend 
the surface ship as rapidly as the ship could deploy its own weapons. 

Operational Maneuver from the Sea (OMFTS) is the Marine Corps' doctrinal vi- 
sion for the future. Essentially a prescription for next-generation littoral warfare 



Strategie Environment and Implications 25 

using light amphibious forces, OMFTS is based on the premise that the tradi- 
tional force-on-force model of amphibious assault, as typified by the Iwo Jima 
landing in World War II, needs to be replaced and can be replaced. OMFTS 
entails the movement by helicopter and tilt-wing rotorcraft of small groups of 
Marines over the shore, behind enemy coastal positions; the Marines are then 
to be supported mainly by sea-based firepower and supply ships. These Marine 
attack teams would carry little organic firepower ashore (no tanks or heavy ar- 
tillery) and would seek to overcome enemy positions primarily by calling on 
long-range sea-based firepower, and by conducting erosive infiltration attacks 
against an enemy's infrastructure: communications, transportation, and similar 
targets. In essence, fortified enemy shore positions would be steadily eaten 
away from the rear by small, autonomous cells of Marines backed by precision 
gunnery from surface ships. OMFTS holds the promise of low-casualty am- 
phibious operations and offers the prospect that future national leaders will be 
able to use light naval infantry that are routinely present in distant theaters to 
destroy concentrations of entrenched enemy heavy forces—a capability that 
the United States does not currently possess. 

As a complement to network-centric warfare, the Navy intends to pursue a lo- 
gistics paradigm optimized to deliver the requisite support "just in time," 
thereby reducing the size of the burdens of accompanying spares and stores on 
the combatant forces. Designs for focused logistics have long sought to ensure 
that resulting logistics systems are robust enough for the circumstances under 
which they must operate. One of the challenges for logistics in the future strat- 
egy could arise from an enemy ability to delay, damage, or destroy logistics and 
supply ships. These circumstances would place greater premiums on at least 
three areas: (1) improved defenses for logistics elements, (2) longer-endurance 
products and expendables, and (3) greater ability to project these types of sup- 
port further ashore. Therefore, in addition to improving defenses for logistics 
ships and facilities, prudence suggests taking steps to reduce the demand on 
logistics to begin with by pursuing more fuel-efficient, lightweight vehicles, 
longer-life batteries, and more-effective ammunition, thus reducing the fre- 
quency when focused logistics must replenish combat forces. Prudence further 
dictates developing the capability to project support further ashore, over ex- 
tended distances, as a hedge against the advent of enemy weapons that force 
Navy ships to remain farther out at sea. 

Finally, no future naval doctrine of the United States would be complete with- 
out attention being paid to the threat and opportunities posed to the Fleet by 
information warfare. U.S. national doctrine as embodied in JV2020 is already 
taking IW into account, and future naval doctrine will inevitably follow. U.S. in- 
formation systems have already suffered enough attacks to prompt establish- 
ment of the Joint Task Force (JTF)-Info Protect, the first joint task force devoted 
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to information operations, within U.S. Joint Forces Command. The legal con- 
straints on offensive information operations are under review. Reliance on ra- 
dio transmissions—the medium that electronic warfare and signals intelligence 
can most easily target—has been gradually reduced among the United States' 
potential adversaries, in favor of other media such as fiber optics. As a result, 
naval and Marine forces will often confront opponents who are fully cognizant 
of the risks posed by U.S. communications-intercept capabilities and thus fol- 
low advanced communications security procedures. These opponents will also 
be eager to embrace offensive information-warfare techniques as a powerful 
weapon against the U.S. Navy. Note that, in this arena, non-state opponents 
may be more dangerous than state actors. Malignant non-state actors, such as 
organized-crime syndicates and religious fundamentalist terrorist fronts, gen- 
erally do not have large bureaucracies that inhibit rapid innovation with new 
technologies and thus will be among the first organizations in the world to 
embrace new IW concepts and methods. 

Current and Future Force Structure 

Force Structure and Modernization. The Navy is replacing and upgrading ele- 
ments of the Fleet to ensure that it can meet its mission requirements for the 
remainder of this decade. At the same time, overall fleet size and age pose po- 
tential challenges during the latter part of this decade. We discuss these trends 
below and summarize their implications. 

Additions to the Fleet. Navy procurement funding has varied more sharply with 
changes in the defense budget than have other aspects of the Navy's total obli- 
gation authority (TOA). Figure 2.3, derived from official DoD budget data, 
shows past trends and future estimates for the various elements of Navy TOA 
(in FYOO dollars) from FY76 through FY05, the end of the prevailing future-year 
defense plan. The procurement spike during the Reagan Administration 
buildup is apparent, as is procurement's reaction to the decrease in the defense 
budget after the fall of the Berlin Wall. The graph also shows the current and 
planned trends in procurement as the Navy tries to take advantage of potential 
defense budget increases to recapitalize in response to future challenges. 

According to the Navy's planned shipbuilding program, the median production 
rate over the next two decades will be five ships per year.4  Over the next 10 

4As another benchmark, the Honorable H. Lee Buchanan, Assistant Secretary of the Navy for Re- 
search, Development and Acquisition, presented a statement before the House Authorization Sub- 
committee on March 14, 2000, describing the Department of the Navy's Fiscal Year 2001 Procure- 
ment and RDT&E budget request. This request calls for construction of 39 ships across the Future 
Years Defense Plan (FYDP), which is an average of 7.8 ships per year—somewhat higher than we 
have shown in Figure 2.4 for those years. 
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Figure 2.3—Trends in the Navy Budget 

years, most of the shipbuilding will be for the conclusion of the construction 
program for the DDG51 Arleigh Burke-class destroyers, and most of the 
remainder will be for the LPD17 San Antonio-class amphibious ships (Figure 
2.4, dark hatched and light hatched bars, respectively). Between 2010 and 2020, 
most of the new ships commissioned will be DD21s or Virginia-class attack 
submarines (light gray and dark blue bars). 

Fleet Size and Age. Today, the Navy maintains a fleet of battle ship forces of 
slightly more than 300 ships—down sharply from the beginning of the past 
decade. Projections are that the Fleet will stay within 5 percent of that number 
for a while (see Figure 2.5). After 2006, the size of the force is projected to 
decrease until it stabilizes again after 2010 at around 250 ships. This projection 
assumes that the Los Angeles-class SSNs will remain in the Fleet for 30 years, 
the FFG-7s will retire at 25 years, and the Spruance-class destroyers will retire at 
30 years. This projection is, of course, subject to the uncertainty of these 
assumptions and future decisions that may be made within DoD or by 
Congress. That uncertainty is greater for specific classes, e.g., SSNs, than for the 
Fleet as a whole. Assuming that the general downward trend in total fleet size is 
approximately correct, it can be seen from Figure 2.5 that the number of ships 
decommissioned between 2005 and 2020 would exceed the new acquisitions by 
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Figure 2.4—The Navy Plans to Average Five New Ships per Year over the Next 20 Years 

20 to 30 ships in that time period. The procurement budget beyond the FYDP is 
very uncertain because it depends on how threatening the international envi- 
ronment will be and the impact of that environment on the overall future U.S. 
defense budget. 

The decreasing force structure projected here may challenge the Navy's ability 
to continue the scope of its current forward-presence operations. If demand 
increases, the Navy may have to consider alternative solutions: perhaps re- 
designing task groups and task units around fewer ships or employing some 
ships in roles originally not envisioned for them. 

Despite the challenges that may confront the Fleet's ability to support 
widespread presence, two of the core instruments of U.S. Navy power, carrier 
battle groups and Amphibious Ready Groups, are still present in sufficient 
quantity to accomplish most of the forward-presence mission assigned to the 
Navy and Marine Corps today. Figures 2.6 and 2.7, which are based on Center 
for Naval Analyses (CNA) analysis, illustrate this fact and show global coverage 
probabilities for different numbers of ARGs and CVBGs, respectively. Both am- 
phibious ships and aircraft carriers are assumed to be available one-third of the 
time, because the average ship spends one-third of its time in pre-deployment 
preparations and training, one-third at sea, and the final third in maintenance 
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and recovery after its cruise. Based on this logic, Figure 2.6 shows the number 
of amphibious ships needed to provide for the presence of a standard three- 
ship ARG at five percentages of time for two, three, four, and five regions of the 
world. 

As the figure suggests, the current and forecast inventory of amphibious ships 
can maintain a three-ship ARG in all five key regions of the world while leaving 
some ships available for extended maintenance and other downtime. 

Aircraft carrier coverage can be calculated the same way. It is less robust and, 
because it depends on a smaller number of ships than amphibious coverage 
does, is more sensitive to small changes in carrier availability. This sensitivity is 
somewhat offset by the fact that carrier coverage is required in fewer regions 
than ARG coverage, since some areas (such as sub-Saharan Africa) do not have 
conventional forces strong enough to warrant a significant carrier presence. 
However, as Figure 2.7 illustrates, in the current force structure, if even one 
carrier becomes non-deployable (as is usually the case, since one carrier is al- 
most always in reactor overhaul), the consequences are significant. With 11 
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carriers available, the Fleet can cover three regions fully (i.e., 100 percent of the 
time) and provide limited presence in a fourth area. If carrier availability drops 
to 10, however, the Fleet can maintain full-time coverage for only three regions, 
or must reduce coverage to approximately 90 percent to maintain significant 
presence in all four regions. 

Ship age could be an important consideration, since the average age of ships 
in the Fleet is rising, from about 17 years in 1990 to about 22 years in 2020, as- 
suming that planned retirement and commissioning dates hold (see Figure 2.8, 
which is based on the Naval Vessel Registry). But close examination indicates 
that some parts of the Fleet are aging more gracefully than others. At the aggre- 
gate level, the Fleet ages five years over the course of 30 years if the 
programmed acquisitions of new ships take place. However, SSBNs, support, 
and mine warfare ships age chronologically—one year for every year, or 
linearly. On the other hand, the SSN force will age more slowly because of the 
introduction of the Virginia-class attack submarines. The changing age 
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structure could have implications for maintenance practices and, possibly, 
ramifications for NAVSEA's responsibilities for Fleet in-service support. 

Technological advances, especially if combined with decreases in force struc- 
ture, will act along with resource constraints to create both opportunities and 
the need for innovative types of support options. Such options as mobile off- 
shore bases, globally prepositioned supply and logistics, and advanced under- 
way replenishment systems could allow the Navy to keep ships, if not the crews, 
on-station for far longer periods of time. The Navy may also find itself required 
to construct a new class of Marine fast-logistics ships beyond the current 
medium-speed roll-on/roll-off ships to support Operational Maneuver from the 
Sea. This class would be designed for very large payloads and the capability to 
precisely deliver supplies over the horizon to small networked units ashore. Fi- 
nally, we anticipate the need to meet the configuration-control challenges 
posed by rapid data processing and computer system hardware and software 
turnover. 

A potential impediment to the Navy's ability to do littoral power projection at 
an acceptable level of risk is the ongoing proliferation of cruise missiles. In re- 
sponse, the Navy is incorporating Single Integrated Air Picture capability, which 
will coordinate detection, tracking, and intercept capabilities between the air- 
borne and sea-based elements of the battle group into its doctrine. This de- 
fense capability will require continued upgrading as enemy cruise missiles be- 
come faster, more maneuverable, and more stealthy. Improvements will also 
be needed to overcome enemy countermeasures to distort or yield spurious 
signals that could thwart detection and tracking. 

The Navy is pursuing new methods for detecting the need for shipboard main- 
tenance. Significantly reducing the time ships need in port, these methods will 
rely, in part, on electronic data chips that detect the status of shipboard opera- 
tional equipment and signal that status to remote Navy locations, which can 
coordinate the replacement or repair of that equipment at the nearest port or 
while the ship is still under way at sea. Similarly, ship supplies may also be de- 
livered in a timely manner at the nearest port, by commercial airfreight, or 
while the ship is still at sea, by helicopter or another ship, reducing the Navy's 
need for maintaining large land-based storage facilities at locations around the 
world. 

The new Navy ships are expected to be much more capable than their prede- 
cessors. Therefore, even though they are being procured in smaller numbers, 
they should add considerably to the Navy's littoral warfare capability while 
featuring newly designed elements that are expected to reduce personnel and 
Operations and Maintenance (O&M) costs. The LPD17 will have an advanced, 
fully integrated self-defense system, and new composite materials and shape to 
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reduce its hull signature. The Virginia-class attack submarine will possess an 
open command, control, communications, and intelligence (C3I) architecture 
that will enable refreshing with advanced commercial off-the-shelf (COTS) 
hardware and software as it is developed. The DD21 will be able to actively 
manage its signature characteristics. It will have an integrated power system, 
and automation to reduce manning. The CVNX, the advanced carrier class to 
follow the Nimitz, is going to have electromagnetic catapults and a new and 
improved nuclear-propulsion plant. It will feature a zonal electric distribution 
system, and its hull will be of modular construction. 

Possible nonplatform acquisitions should also enhance Navy mission capabil- 
ity. Among those that have been either proposed or funded are the following: 

Conversion of SSBNs to Tomahawk-missile-firing SSGNs 

Upgrade of the SPY radar systems on Aegis-class destroyers 

New sonar systems for attack submarines 

Development and incorporation of extended range guided precision muni- 
tions into the Navy's gunfire systems 

Shipboard defenses against chemical and biological warfare 

Ship-based theater ballistic-missile defense (TBMD) systems 

Improved broadband information and communications networks 

Development of a cooperative engagement capability for defense of the 
Fleet against missile and aircraft attacks. 

OPERATIONAL UNCERTAINTIES AND VULNERABLE ASSUMPTIONS 

As with all complex plans, the current and anticipated naval strategies rest on a 
number of critical foundation assumptions—what we call "load-bearing" as- 
sumptions—some of which are explicit and some implicit. If the future security 
environment were to prove one or more of these assumptions to be faulty, then 
the effectiveness of the associated naval doctrine would be placed in jeopardy. 
This section first identifies the key, load-bearing assumptions underpinning 
naval strategy, then assesses the current evidence—signposts—that these as- 
sumptions are becoming vulnerable. 

Key, Load-Bearing Assumptions 

Identifying assumptions requires content analysis of key strategy and planning 
documents. The technique, developed by RAND colleague James A. Dewar and 
his colleagues, involves searching the key documents for certain words and 
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phrases that—experience indicates—point toward assumptions. Sample words 
include will, must, and is expected. Thought in today's U.S. Navy on future 
strategic, doctrinal, and force planning rests on at least seven such assump- 
tions: 

• Navy and Marine Corps force packages are of a size adequate for the tasks 
they face. Naval and amphibious battle groups have the skilled personnel, 
major platforms, equipment, weapons, and munitions in the numbers they 
need to prevail, or to continue operations until reinforced or relieved. All 
are based on the premise that the wars the Navy and Marine Corps will fight 
in the future will be against regional adversaries with limited strategic depth 
and limited numbers of technologically advanced weapons. 

• Naval and Marine forces can be projected successfully to the scene of trou- 
ble. The forces have the speed necessary to arrive on-scene in time to be 
effective, and they have the means to overcome efforts to interfere with 
their arrival. 

• The forces have the means to operate on-scene effectively and at an accept- 
able level of risk. Some combination of active and passive force-protection 
measures is adequate against enemy capabilities. 

• Forces can be sustained and supported on-scene. The logistics, mainte- 
nance, and replenishment systems can overcome enemy attempts at inter- 
diction and similar disruptions to support the deployed force. Expend- 
ables, especially ammunition, can be replaced at rates that will support the 
pace of combat. 

• Forces will participate in joint warfare. Not only will the Navy and Marine 
Corps continue to operate in their long-standing partnership, but U.S. Army 
and Air Force elements will be able to reinforce the initial naval and Marine 
forces for those contingencies that develop into sustained combat opera- 
tions. 

• Core allies will remain resolute in the face of pressure from rogue states and 
will provide forces and bases to support U.S. naval combat operations. 

• The aircraft carrier will remain the dominant tool in naval combat opera- 
tions. While submarines and advanced cruisers will have very powerful ef- 
fects on war in the littoral, the aircraft carrier will hold on to its status as the 
premier capital-ship type in the world. 

Signposts of Vulnerability 

Threats to these assumptions are of three types: domestic politics, external se- 
curity environment, and military/operational. These assumptions might be- 
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come vulnerable as a result of changes in the global security environment or 
enemy force postures; it is also possible that changes and dynamics within the 
Navy and Marine Corps themselves will call some of the assumptions into 
question. The Navy must be prepared to hedge against the demise of one or 
more of these assumptions. 

Domestic Politics. A number of changes in the domestic political climate could 
force the Navy and Marine Corps to adopt a new outlook. If a future adminis- 
tration were to cut the Navy's procurement budget below requested levels, the 
service might see its force structure shrink further, which could force the Navy 
either to reduce the size of individual battle groups to the point where they are 
capable of providing basic forward presence but are unable to conduct sus- 
tained combat operations, or to simply maintain fewer battle groups and 
reduce global forward presence. Alternatively, should the Navy lose internal 
Pentagon political battles to the Army and Air Force, the other services could 
acquire missions and capabilities that would free them from the need to work 
jointly with the Navy. Finally, should the country come to a decision to pursue 
sea-based national missile defense, the Navy could find some of its forces be- 
coming more of a strategic tool for the NCA and less of a theater instrument for 
the combatant commanders. It might be required to stay on-station or 
maintain a patrol route designed to optimize its missile defense capabilities and 
would not, therefore, be available to the regional commander in chief (CINC) to 
respond to local contingencies. 

Signposts suggesting the current vulnerability of the key, load-bearing assump- 
tions arising from domestic factors are not evident. The current administration 
has endorsed national missile defense, but the technical architecture of the 
system is yet to be determined, leaving the future of sea-based systems 
shrouded in ambiguity. The FY01 defense budget estimate, at least at the macro 
level, offers no clues suggesting that the Navy's fortunes are waning relative to 
those of the other services. 

That said, there are indications that U.S. military investments in engagement— 
crucial to the shaping function of U.S. strategy—are down. Figure 2.9 offers 
four metrics of declining investment in engagement: The number of exercises 
essential to engagement have declined about 34 percent; manpower for joint 
exercises has been reduced almost 32 percent; Operations and Maintenance 
funds within each of the services' budgets for support to engagement also re- 
flect significant decrements for FYOO; and transportation funds earmarked to 
move forces to the site of exercises have likewise been reduced. 

External Security Environment. The emergence of a near-peer competitor 
would challenge the Navy's assumptions about future combat. All of the candi- 
dates for near-peer status (Russia, PRC, India) have vastly greater strategic 
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depth—territory in which to operate—and many more weapon systems than 
the rogue states the Navy has been planning to fight. A Kosovo-level naval air 
and missile campaign would have little effect on a nation the size of China. 
More-intense operations with more-powerful weapons would be warranted. 

Another challenge would be increasing sophistication on the part of medium- 
sized adversaries. Some of these adversaries might wish to pursue formal al- 
liances with larger states (e.g., a Russia-Iran Entente) in order to deter decisive 
U.S. attacks against the regime in power. In general, more-capable adversaries 
might render today's force packages—carrier battle groups and Amphibious 
Ready Groups—less adequate for their tasks and might also be able to raise 
force-protection risks to unacceptable levels, especially for operations for which 
relatively minor U.S. interests hang in the balance. More-capable adversaries 
might be able to interdict critical support and replenishment tasks, undercut- 
ting naval and Marine force effectiveness. As an alternative, more-capable foes, 
perhaps those armed with chemical, biological, or nuclear weapons and short- 
range ballistic missiles, might be able to intimidate local U.S. allies sufficientiy 
that they withdraw the right for U.S. forces to use their ports, airfields, and other 
facilities and to fly through their airspace. Such a development could severely 
complicate some operations, especially reinforcements by Air Force and Army 
elements. 

As Figure 2.10 suggests, since the demise of the Soviet Union (the highest 
columns for the years through 1991), defense spending has been fairly modest 
and consistent in much of the world. Only East Asia has experienced much real 
growth—mostly for new equipment focused on ground forces. 

Focusing more specifically on some of the countries the United States most of- 
ten views with concern, in Figure 2.11 we see that their individual defense- 
spending habits have been modest and fairly constant. Expenditures by Iran, 
Iraq, Pakistan, and Syria have been even smaller than North Korea's, and none 
has risen more than 20 percent over the period shown. 

Turning to arms transfers, Figure 2.12 shows that, with few exceptions, the arms 
transferred have been in fairly small quantities. Supersonic combat aircraft 
were transferred in the greatest numbers, but most often the aircraft types in- 
volved were older: MiG-21s and similar-vintage obsolescent aircraft. 

Given the wide distribution of fairly small numbers of major weapons trans- 
ferred over the 12 years 1986-1997 and the modest defense budgets over a 
similar period of time, it seems doubtful that the countries considered will be 
able to mount a Revolution in Military Affairs within the near-term horizon of 
this study. The level of investment that we can see and the arms transfers that 
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we can track do not suggest the emergence of a peer competitor within the near 
term, either. 

Military/Operational. Finally, we cannot dismiss the prospect that develop- 
ments in military technology and operations will make it easier for medium- 
weight adversaries such as Iraq to resist the types of precision attacks the Navy 
conducts and to threaten Navy ships and friendly ports. Advances in camou- 
flage and signature-reduction technologies would permit adversary forces to be 
more easily hidden in urban areas, among masses of civilians. Major develop- 
ments in quiet diesel submarine technology, such as air-independent propul- 
sion, could allow regional powers to begin to threaten U.S. battle groups in the 
open ocean as they transit to or from a combat theater. Further advances in 
communications encryption and fiber optics might cut U.S. naval information- 
gathering capabilities to low levels, thus complicating surveillance and target- 
ing. In extreme cases, such developments could allow a perpetrator who has 
attacked U.S. personnel or facilities to "cover his tracks" so well that the United 
States could not muster the political consensus to retaliate. Last but not least, 
new strides in offensive IW technologies, such as electromagnetic pulse (EMP) 
weaponry, could place individual battie groups at risk for a surprise attack. 
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The same indicators—trends in global defense spending, military investments 
of selected potential adversaries, and records of arms transfers—suggest that 
the security environment is not likely to produce a peer competitor within the 
planning time frame considered in this study and that the military/operational 
factors are also unlikely to affect the Navy significantly in the near term. In- 
deed, the Navy is becoming more capable in such key categories as strategic lift. 
For example, the large, medium-speed roll-on/roll-off (RoRo) ship acquisition 
program will deliver 10 million square feet of capacity needed for strategic lift 
(Joint Staff, n.d., Chapter 5). 

IMPLICATIONS FOR NAVSEA 

Equipped now with a sense of the main elements of current and future naval 
strategy and the environment in which they are intended to operate, we must 
now follow the threads down to specific implications for NAVSEA. In doing so, 
this section employs the strategy-to-tasks framework to identify the strategic 
priorities driving the current and anticipated naval strategy and then to suggest 
technical, organizational, and operational contributions that NAVSEA can 
make, based upon the command's mandate and warrants, summarized in 
Table 2.2.5 Simply put, this last section suggests areas for NAVSEA emphasis 
that will support the needs and preferences of warfighters with respect to cur- 
rent and future naval strategy over the next decade. 

The strategy-to-tasks framework for NAVSEA is represented in Figures 2.13 
through 2.16. The first three sections of this chapter produced a conception of 
naval strategy and of the threats and developments that might influence it. The 
remainder of this section elaborates on the strategic imperatives—those capa- 
bilities and mission areas the Navy and NAVSEA should strive to maintain and 
grow because of their centrality to the success of overall naval strategy—that 
result from the strategic plans and the environment in which the strategy must 
be executed. Next, the section considers how NAVSEA's mandates and other 
influences suggest ways for the command to contribute toward preserving and 
improving the viability and vitality of naval strategy. The section concludes by 
identifying those areas within NAVSEA that are likely to make the greatest con- 
tributions. 

Strategic Imperatives 

Recall the "deter, shape, prepare, respond" template developed in the first sec- 
tion of this chapter as shorthand for the major elements of the National Military 

5Appendix B includes an exhaustive list. 
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Table 2.2 

NAVSEA Influences, Warrants, and Mandates 

Influences on Mandates: Secretary of the Navy (SECNAV) and Office of the Chief of Naval 
Operations (OPNAV) Mandates 

National Security Strategy Ship and ship system acquisition 

National Military Strategy Ships, submarines, submersibles 

Joint Vision 2020 Aviation interface 

Navy Posture Statement Expendable ordnance 

Forward... from the Sea Small arms, infantry equipment, body protective armor, and 
in-shore undersea warfare equipment 

Operational Maneuver Special explosive ordnance disposal tools and equipment 
from the Sea Chemical, biological, radiological warfare defense materials and 

equipment 

Respiratory protective devices, diving methods and equipment 

Equipment for towing and salvage 

Coordination of shipbuilding, conversion, and repairs 

RANDMR1303-TZ2 

Strategy and, ultimately, naval strategy. This shorthand also supports the dis- 
cussion of the strategic imperatives that underlie the template. This subsection 
follows the threads of strategy deductively from the various strategic impera- 
tives underpinning "deter, shape, prepare, respond" down through NAVSEA 
mandates and influences to specific systems, products, and services: the 
strategy-to-tasks pathway. 

Deter. As Figure 2.13 below suggests, deterrence rests upon two strategic im- 
peratives: information dominance, which ensures that the United States can 
always identify attackers, and potent forces, which gives the country the ability 
to promise that the United States will retaliate if attacked, to produce unaccept- 
ably costly losses for the enemy, and to deny an adversary the ability to achieve 
a quick, decisive victory over a U.S. ally. 

As the arrows in the figure indicate, these strategic imperatives, interpreted 
through NAVSEA's mandates and influences, imply specific contributions from 
NAVSEA. First, the command should contribute toward accurate and timely 
identification, location, and tracking of adversaries. Doing so requires inte- 
grated and networked combat systems from NAVSEA. The subsystems appear 
the next tier down, as radars, infrared sensors, undersea warfare systems, sound 
interoperability among systems, and communications, both on the surface and 
beneath it. 
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RAN0MF11303-2.13 

National security 
directive Deter 

Information dominance 

Perform accurate and timely 
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tracking of adversaries 

Integrated and networked 
combat systems 

Systems 

• Radar systems 
•IR sensor systems 
• USW deployed systems 
• Interoperability 
• Surface communications 
• Submarine 

communications systems 

Product* and 

1 
Potent forces 

I 

Strategic 
imperatives 

Maintain a superior 
undersea capability 

Advanced submarine 
combat systems 

Advanced submarine 
countermeasures 

• Interoperability 
• Submarine defensive 
systems 

• Acoustic signatures and 
silencing systems 

• Non-acoustic signatures 
and silencing systems 

»Torpedo 
countermeasures 

• Underwater warheads 
• Sonar systems 
•Torpedoes 
• Ship and submarine 
design 

1 
Maintain a superior 
surface capability 

NAVSEA 

Advanced surface 
combat systems 

Advanced surface 
countermeasures 

• Interoperability 
• Surface combat systems 
• Surface USW systems 
• Mine systems 
• Carrier combat systems 
• Tactical control system 

software 
• Fire control systems 
• Tomahawk systems 
• General missile systems 
• Surface weapons 
• Ship and submarine 

design 

Figure 2.13—Strategy-to-Tasks Framework for Deterrence 

The second strategic imperative is maintenance of potent forces: a strong, sur- 
vivable, and reliable deterrent force that will have high credibility with potential 
enemies. Contributing to potent forces are specific NAVSEA systems in the next 
tier down, including advanced submarine combat systems and advanced sur- 
face countermeasures. The specific products and services central to this im- 
provement, at the bottom of the figure, include surface combat systems, carrier 
combat systems, and Tomahawk systems. 

Shape. The shaping function is about exerting positive regional influence. It 
rests on two strategic imperatives: (1) forward presence and (2) force protection 
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for U.S. allies in the region. The basis for forward presence is obvious: U.S. 
forces must be present in the region to be influential there. Allied force protec- 
tion is less obvious, but critical. Extending protection to allies will help prevent 
their intimidation by others and prevent them from being blackmailed into 
withholding access to their ports, airfields, and facilities in times of crisis. As 
Figure 2.14 illustrates, each of these strategic imperatives produces specific in- 
fluences on NAVSEA. 

RAN0MR1303-2.14 

National security 
directive 

£ 
Forward presence 

Provide advanced 
forward support 

Faster forward logistics 
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engineering 
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and industrial support 
• Legacy battery systems 
• Torpedo depot 

management 
• Underway replenishment 

systems 
• Navigation systems 
• Transport and storage of 

munitions 
• Ordnance environmental 

support 
• Explosive safety 

engineering 

Shape 

Force protection—allies Strategic 
imperatives 

Provide and support 
advanced allied 

weaponry 

* ' 
Legacy systems 

support 

■ ' 
• Foreign Military Sales 
• Legacy microwave 

component technology 
• Legacy microelectronic 

technology 
• Legacy radar engineering 

and industrial support 
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• Shipyard activities 
• Configuration 

management 

Support joint 
maneuvers with allies 

' 

NAVSEA 
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Evaluation and 
assessment systems 

i 

Syst« 

*  
sms 

• USW operational range 
assessment systems 

• USW analysis 
• Theater warfare analysis 
• Readiness analysis 
• Coastal warfare analysis 

Products and 
services 

Figure 2.14—Strategy-to-Tasks Framework for Shaping 
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Consistent with its mandates, NAVSEA should provide advanced forward sup- 
port by developing faster forward logistics systems and networked in-service 
engineering, thus helping to maintain the U.S. military presence in regions of 
importance to the United States. NAVSEA should also support force protection 
for allies by providing and supporting advanced allied weaponry and support- 
ing maneuvers with allies. 

At the level of NAVSEA systems, contributions to forward presence take the 
form of faster forward logistics systems and network engineering. The com- 
mand's contributions to allied force protection at this level include support for 
legacy systems and evaluation and assessment systems. 

At the products and services level, NAVSEA's contributions appear as specific 
systems and capabilities, including logistics systems for forward presence and 
Foreign Military Sales and assistance for allied force protection. 

Prepare. Preparing for the future means, in part, developing the most powerful 
approach to warfare possible. Navy preparations depend upon three strategic 
imperatives: (1) effective engagement, (2) complex terrain operations, and (3) 
standoff operations support. Each of these imperatives contributes toward the 
most capable and fully prepared forces possible, as Figure 2.15 illustrates. 

NAVSEA's contribution toward effective engagement is in capabilities for the 
littoral—more specifically, cooperative engagement systems. The products and 
services box at the bottom left in Figure 2.15 lists specific NAVSEA products that 
contribute directly toward cooperative engagement capabilities, enabling mul- 
tiple means of attack and synchronization of the actions of many combatants in 
a single engagement. 

Complex terrain capabilities depend upon full-spectrum situational awareness, 
which, in turn, depends upon advanced networked sensors. These sensor ca- 
pabilities reside in sonar systems, infrared sensors, undersea warfare systems, 
radars, and even in submarine periscopes and masts. 

Standoff operations support involves development of a new generation of bril- 
liant munitions and new delivery options. At the NAVSEA-systems level, this 
means precision strike systems and systems that can hover/orbit/loiter for ex- 
tended periods, awaiting appropriate targets. At the level of NAVSEA products 
and services, energetic materials, propulsion, weapons, and the systems as 
shown in the bottom tier of Figure 2.15 constitute the NAVSEA contribution to 
standoff operations. 

Respond. Future naval responses will be shaped by three strategic imperatives: 
(1) network-centric warfare, (2) littoral warfare, and (3) improved force protec- 
tion for U.S. forces. Figure 2.16 summarizes the framework. 
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RANDMR1303-2.15 

• National security 
* directive Prepare 
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 i       i I 
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Products and •UAVs services 

Figure 2.15—Strategy-to-Tasks Framework for Prepare 

Given the strategic imperative for network-centric warfare, NAVSEA should re- 
spond by providing appropriate advanced warfare systems. At the systems 
level, the NAVSEA contribution is in high-bandwidth networks and advanced 
command, control, communications, and computers, intelligence, surveillance, 
and reconnaissance (C4ISR) systems that make network-centric warfare 
possible. These, in turn, rest on NAVSEA products and services, including 
submarine and surface communications systems, sonar imaging, and a host of 
sensors. 

NAVSEA's mandates in support of littoral warfare should lead the command to 
help with new concepts for maneuver and amphibious forces. That help should 



46 Transitioning NAVSEA to the Future: Strategy, Business, Organization 

RANDMm303-2t6 
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Figure 2.16—Strategy-to-Tasks Framework for Respond 

come in the form of modeling and simulation that will support the representa- 
tion and testing of new concepts. The specific analytical tools appear on the 
bottom tier of the figure. 

NAVSEA could contribute a great deal to force protection, the third strategic 
imperative, by providing appropriate protective measures. As Figure 2.16 indi- 
cates, these include theater-wide defensive systems, full-dimensional (47t) pro- 
tective measures in foreign ports' coastal waters, and further ashore. The 
specific NAVSEA products and services involved include submarine and theater 
missile defense systems, mine countermeasures, and offensive weapon 
systems. 
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NAVSEA'S ROLE IN COPING WITH THE UNEXPECTED 

In addition to doing its part to satisfy warfighter requirements and preferences 
as described above, NAVSEA also has a responsibility to ensure that the current 
naval strategy remains robust in the face of developments in domestic politics, 
the international security environment, and military operations and technol- 
ogy. Fulfilling this responsibility requires the management of uncertainty. 
Managing uncertainty in large, complex organizations generally involves 
coping actions. Coping is meant to prepare for uncontrollable developments— 
for example, the sudden emergence of an alliance between a rogue state and a 
large nuclear power. For example, if a long-term technological threat is de- 
tected in a hostile power, the appropriate coping action would be to develop 
countermeasures before the original threat is even operationally deployed. 
Shaping actions, on the other hand, are more proactive. They attempt to influ- 
ence controllable developments. Ideally, coping actions are grounded in the 
key assumptions that undergird current and anticipated U.S. naval strategy. As 
we have seen, some of these assumptions could be vulnerable. NAVSEA should 
always be in a position to support rapid Navy adjustments in case one or more 
of the foundation assumptions become invalid. Therefore, NAVSEA should 
consider developing some products, programs, and technologies because of 
their value to coping actions rather than for their direct contributions to 
existing Navy doctrine. Given the assumptions discussed earlier in this chapter, 
NAVSEA might take the following actions: 

• Deal with the prospect that foreign military developments may render cur- 
rent naval force packages inadequate by building more capabilities into ex- 
isting platforms and more operational capability into smaller units and 
batüe groups. 

• Anticipate the prospect of the sudden loss of port access in an allied state by 
deploying advanced underway replenishment systems and fast logistics 
ships that can compensate temporarily. 

• Plan against the increasing threat of enemy interdiction's delaying the ar- 
rival of U.S. forces into a theater by improving capabilities that can counter 
interdiction efforts, including advanced ASW techniques (possibly includ- 
ing non-acoustic sensors), additional minesweepers, and reliable ship- 
based TBMD. 

• Anticipate the eventuality of Army and Air Force units, not being able to 
reach the scene of a crisis in a timely manner, leaving Navy and Marine 
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Corps forces to face the prospect of sustained combat. Make targeted in- 
vestments in weapons that are suited for extended combat (e.g., more ca- 
pable artillery support for the Marines, long-endurance reconnaissance and 
surveillance platforms). 

• Address the possibility that future adversaries may have significantly more 
strategic depth and size by developing longer-range precision-strike sys- 
tems with multiple warheads—e.g., theater ballistic and intermediate-range 
ballistic missiles using Global Positioning System (GPS) guidance targeted 
in near-real-time from space. 

• Build and improve incentives for regional partners to cooperate within the 
current strategy by supporting training-and-equipping initiatives for im- 
proving allied force protection and interoperability with U.S. forces. 

• Influence would-be weapons of mass destruction (WMD) proliferators by 
developing means to preempt the deployment and use of WMD-delivery 
vehicles. 

SUMMARY 

This chapter has identified the key NAVSEA products, technologies, and activi- 
ties that are central to the success of current and future naval strategy. How- 
ever, simply knowing which of various products and activities enjoy high 
strategic priority is insufficient. For NAVSEA to optimize them, it must first un- 
derstand the needs and preferences of the Navy markets that will consume the 
command's products, since these factors will influence the specific characteris- 
tics of individual products, the way they operate, and the way they are main- 
tained. The next chapter, therefore, examines Navy markets and the positions 
that NAVSEA products and activities hold within them. 



Chapter Three 

NAVSEA MARKETS AND THE PRODUCTS AND ACTIVITIES TO 
FULFILL THEM 

We have examined the military template for NAVSEA, which framed what that 
command does in terms of needs of the strategic imperative for the Navy as a 
whole and of the National Military Strategy. We now look at a different tem- 
plate, a business template, which views NAVSEA's core competencies as a busi- 
ness not unlike other, large private-sector, for-profit organizations as NAVSEA 
participates in the general government move to become more business-like. 

INTRODUCTION: FROM MILITARY STRATEGY TO BUSINESS 
STRATEGY 

Answering the Call to Accept Business Practices 

The United States government is in the throes of a movement to behave more 
like "business." The current effort at governmental reform—making govern- 
ment more "business-like"—has its roots in the Progressive era of public ad- 
ministration, from 1890 to 1910. In that era, the public rejected the budgetary 
abuses of machine politics at all levels of government. The outstanding suc- 
cesses of the new techniques of "scientific management" associated with 
Frederick Winslow Taylor, Thorstein Veblen, and Henry Ford in the business 
community created for the first time the movement for making government 
more like a business. Under scientific management, all work was dissected into 
an irreducible set of activities combining the most efficient process and the 
minimum set of resources to accomplish a well-defined set of goals, or to pro- 
vide a component or service needed in the next stage of the manufacture of a 
specific product. This set of activities was viewed as the "best" way or the most 
efficient way to provide the component or product or to meet the goals (Moe, 
1993, p. 46). 

The great success of scientific management in the United States at the end of 
the nineteenth century and the beginning of the twentieth century transformed 

49 
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the Industrial Revolution of Europe into a uniquely American economic force 
and established the United States as an economic rival of Europe. The 
Progressive Movement in public administration transformed the way govern- 
ment conducted its business so that the work of government, likewise, was dis- 
sected into an irreducible set of activities representing the "best" way in which 
the products and services of government can be provided. The Progressive era 
in government created the phrase "doing it by the book," because it was in this 
era that the book was written (Moe, 1994, p. 111). 

Just as there was a call at the beginning of the past century for government to 
adopt the successful practices of the business community of that era, so too is 
there a call for government at the beginning of this century to adopt the prac- 
tices of the business community of today. But they are business practices that 
are radically different from those of the earlier century. The rulebook is being 
tossed out the airlock to adapt to the rapidly changing economic conditions, the 
advent of new knowledge and technologies, and the rise of an ever-more- 
sophisticated consumer public. The most successful businesses of today are 
those that have the agility and adaptability to learn and to innovate in an envi- 
ronment of constant change. The "best way to do something" is a concept that 
is constantly changing, making rigid rule sets both inefficient and ineffective, 
and restricted discretionary power of responsible managers, inappropriate. 
Discretionary decision power wielded by responsible and committed officials is 
needed now more than ever before. 

However, the organizing principle—combining activities involving processes 
and organized resources to produce a product or service needed by a customer 
or client, either internal or external to the organization—is still valid. But none 
of its components is cast in concrete. There could be more than one best way to 
be both efficient and effective. The past 20 years of management practice and 
research has shown a shift away from managing assets by assuming implicitly 
that the processes were a given to managing processes under the assumption 
that the required assets are determined by the set of best possible efficient and 
effective processes. A report of the National Research Council (NRC, 1996, p. 9) 
provides an example of such a shift: 

... many builders of small vessels are currently competitive and even leading in 
the international market for their products. These builders of smaller vessels 
have been examined by the committee for beneficial practices. Factors for suc- 
cessful competition cited by small shipyards include improved efficiency from 
less complex management organizations, the ability to change products quickly 
to enter new markets, and a willingness to price products at a loss in order to 
enter new markets. 
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Understanding the Clients' Needs 

Another essential ingredient for commercial success in the current business 
environment is a thorough understanding of the evolving needs and prefer- 
ences of increasingly more-sophisticated customers and clients. Not only is a 
business required to know what the customer needs of today are, it must also 
anticipate what those needs will be in the future—the risk NAVSEA now faces. 

"The needs and preferences of customers and clients" is one way to define a 
market in conventional business parlance. Other parts of a definition of market 
include reasonably well-defined sets of product characteristics and competi- 
tors. The components of market structure, then, are needs and preferences, 
product characteristics, and competitors. 

How the customers perceive the value of a company's products determines how 
the product will be positioned in the marketplace and reveals a specific choice 
in how the company achieves a sustainable competitive advantage: "A firm 
creates value for its buyer ... if it lowers its buyer's cost or raises the buyer's 
performance in ways the buyer cannot match by purchasing from competitors" 
(Porter, 1990, p. 43). Lower cost is "the ability of a firm to design, produce, and 
market a comparable product more efficiently than its competitors" (Porter, 
1990, p. 37); a buyer's performance is enhanced by differentiation, "the ability 
to provide unique and superior value to the buyer in terms of product quality, 
special features, or after-sale service" (Porter, 1990, p. 37) over the other organi- 
zations competing for market share. If a customer's demand for a particular 
product is high, the customer values the product highly and the product occu- 
pies a high ranking in the marketplace and within the producer's portfolio, or 
full array of products. Some products are present in multiple markets, requir- 
ing that product characteristics be optimized carefully to achieve a sustainable 
competitive advantage in those markets. 

U.S. shipbuilders offer a good example of a positioning dilemma (NRC, 1996, 
p. 34): 

U.S. shipbuilders must target niche markets because the yards will find it diffi- 
cult to compete in high-volume production markets where foreign competitors 
are well entrenched. ... They must select shipbuilding market niches in which 
they can be competitive, adapt the technologies required to develop competi- 
tive products, apply the product technologies required to differentiate their 
products (ship designs) from competitors' products, develop the process tech- 
nologies required to design and build these products competitively, and last but 
not least, develop strategies for the procurement of everything the yard cannot 
make efficientiy. 

Just as drastic declines in U.S. defense spending have forced many large U.S. 
shipbuilders to translate their skills from military to commercial markets if they 
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are to thrive or simply survive, those declines have forced military organizations 
such as NAVSEA to look closely at its mission and its structure. 

Viewing Military Capabilities Through Business-Planning Analyses 

In assisting NAVSEA to look closely at its mission and its structure, we recon- 
sider the military capabilities identified as important to future military strategy 
from the perspective of market analysis—e.g., industry facts,1 advances in tech- 
nology, growth in emphasis on the intended market (as opposed to size of mar- 
ket, which is usually studied in private-sector market analysis), identified mar- 
ket niches, growth-emphasis history and trends in the target market, identified 
customers and competitors, and trends in product or service development; in- 
vestment planning—e.g., a portfolio analysis of products as "stocks," in which 
characteristics of those products are traded off against those of other products 
and the markets to answer specific questions on future risk, competition, prior- 
ities, etc., to which managers need answers; market structure; and other con- 
cerns such as value chains—an interdependent network of activities in a par- 
ticular industry—and the linkages that connect that network—that will affect 
how NAVSEA is structured as an organization (see Chapter Four). 

One such "business-like" concern is risk. In his The Applications of Best 
Practices to Unmanned Spacecraft Development: An Exploration of Success and 
Failure in Recent Missions, Sarsfield (2000, p. 147) points out that, 

Risk and the value of a space project are closely connected and must be evalu- 
ated together (NRC, 1997). To enjoy long-term political support, all Federal 
agencies, even one like NASA with an exploratory mission, must in practice 
evaluate risk in terms of responsiveness to a national mandate. This must be 
accomplished in a constrained budget environment, which usually precludes 
following the risk-abatement practices of the past.... a Federal agency cannot 
afford to purposely eliminate risk or blindly court it. Some means of dealing 
with risk is needed while reaching an assurance that Federal funds are being in- 
vested most effectively. 

In his analysis of risk management in the space program, Sarsfield draws an 
analogy to stock-portfolio optimization, which teaches that a "most effective 
portfolio" can be defined as representing maximum return for a given level of 
risk; a superior portfolio must contain high-risk elements, even at the lowest 
desired levels of risk; and the least desirable option contains only low-risk ele- 
ments. 

'in this chapter, we present quotations from sources about industries that NAVSEA is in and whose 
challenges are similar to those NAVSEA faces. Explicit information on the industrial context within 
which NAVSEA operates is presented in Appendix C (the companion to this chapter) and Chapter 
Four. 
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For NAVSEA, the risk of knowing the customer needs of today and anticipating 
the needs of tomorrow can be viewed as a two-edged dilemma in which failure 
is measured both in investing in unneeded technology, capacity, and/or 
personnel and, as a consequence, being unable to maintain the Fleet, and in 
being unable to bring new technology/capability online in a time frame that 
allows the Fleet to make full use of the capability in a current engagement. 
Shipbuilding Technology and Education (NRC, 1996, p. 25) proposes a 
taxonomy for the technologies that will need to be invested in for the 
shipbuilding industry of the future—"business-process technologies, system 
technologies, shipyard production-process technologies, and technologies for 
new materials and products"—and goes on to clarify that 

These categories are useful for considering investments in technology, but in 
operation they interact and overlap. "Technology" is discussed in its full sense, 
that is, as a practical application of knowledge (or capability thus provided) or a 
manner of accomplishing a task, especially using technical processes, methods, 
or knowledge. The concept of technology is interpreted in the larger sense 
because,..., the biggest challenges to a genuinely competitive U.S. industry are 
often matters of "soft technology," such as better marketing and cost- 
estimating techniques, as well as "hard technology," such as new hull designs. 

In this chapter and in Appendix C, we endeavor to provide a similarly 
comprehensive taxonomy of the capabilities needed by the Navy in the future 
and the technologies to achieve them. 

Dealing with Declining Budgets Through Portfolio Analysis 

Another business-like concern, this time for the Navy's Science and Technology 
efforts, is dealing with declining budgets when there is not a corresponding re- 
duction in mission requirements. Instead of giving every program's advocates 
an equivalently smaller portion of the available resources or looking for imme- 
diately visible payoffs, Gaffney and Saalfeld propose an investment strategy 
whose first aim is stabilizing funding, then looking at the technology base on 
which national naval responsibilities rest (1999, p. 15): 

National naval responsibilities are research areas like ocean acoustics that are 
essential to the Department of the Navy, but areas that no other mission agency 
or private enterprise can reasonably be expected to support. 

Continuing the investment metaphor, the authors point out that "an effective 
science and technology investment strategy must also provide prioritized naval 
and Marine capabilities." 

NAVSEA, a federal agency, is facing the constraints of the Navy as a whole and 
of the space program, and is under increasing pressure to demonstrate the 
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value of its products based less on peer evaluations and more on returns, using 
measures employed by the private sector. The principles of stock optimization 
reinforce the notion that returns from NAVSEA products can be more 
thoroughly evaluated, and that a balanced portfolio of both central products- 
products important to all markets—and niche products—products that are 
essential to one or two markets—is the best way to achieve national mandates 
in a cost-constrained environment. However, as Gaffney and Saalfeld (1999, 
p. 17) note for Naval Science and Technology at the Office of Naval Research, 
"the return on investment we look for ... is not profits, but capabilities." The 
analysis in this chapter looks for a similar return on investment. 

RAND MARKET-PRODUCT-ACTIVITY MODEL 

The analysis in this chapter is directed at evaluating different aspects of product 
value relative to other products, processes, and markets for which NAVSEA 
should be configured for the year 2007 planning time horizon. (Potential con- 
figurations are presented in Chapter Four.) 

The time horizon was set at 2007 so that the analysis results would be far 
enough in the future that simple extrapolations of the status quo would not be 
appropriate, yet not so far in the future that forecasts of future geopolitical, 
technological, and business environments would be totally unreliable. 
Moreover, this planning time horizon was chosen so that a possible implemen- 
tation of analysis results could influence recommendations for earlier budget 
cycles. All of our analysis results are for the NAVSEA of 2007: The changes in 
market demand will be those that the NAVSEA of 2007 experiences, and the 
products will be those that the NAVSEA of 2007 will create with the processes of 
2007, in response to those market needs. 

In this chapter, we provide two types of analysis. The first is a market analysis 
to determine market-emphasis growth and market structure. The second is a 
portfolio analysis, which treats the products much like stocks in an investment 
portfolio viewed on different measures—or dimensions—of the product against 
questions that a decisionmaker—manager—would ask. The purpose of the 
latter analysis is to determine which products and markets are most central 
and/or essential to the business of NAVSEA so that a manager can make 
informed investment decisions. Each step of the analysis provides graphic tools 
to enhance the discretionary decision power of NAVSEA decisionmakers. Once 
centrality is established, we go on to determine the structure of the NAVSEA 
organization, or corporation, in 2007, in Chapter Four. 

Both analyses are combined into what we call the RAND Market-Product- 
Activity Model, represented in Figure 3.1.   Following partly the analytic 
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framework in an earlier RAND report by Saunders et al. (1995), Priority-Setting 
and Strategic Sourcing in the Naval Research, Development, and Technology 
Infrastructure, the model is built on databases, or lists, of all the aspects of 
NAVSEA included in the figure. 

Although the analysis in this chapter begins with markets, the research team 
began their study with activities, using the Core Equities—Red Team Review 
(Naval Sea Systems Command [hereafter, NAVSEA], 1999a) as a starting point. 
Intended as a means for identifying which functions within a NAVSEA Center2 

must be retained (core functions, or "floor functions") or can be performed by 
another source ("flex functions"), the Core Equities study provides an inventory 
of facilities within NAVSEA, including capabilities provided,3 knowledge (e.g., 
for Submarine Imaging and Electronic Warfare Systems, knowledge is of design 
of surveillance antenna systems, early-warning receivers, RF systems, and infra- 
red imaging systems, among others, and testing and calibration of similar 
systems), functions and services, business base (experience, in work years), as- 
sociates (employee affiliations), and specific facilities and amount budgeted. 
The research team aggregated the information for NAVSEA as a whole, creating 
separate lists of all activities, all processes, all technologies, and all personnel to 
be analyzed for crosscutting importance to and redundancies in the command 
as a whole. This focus is in keeping with the Navy's acquisition concerns for ef- 
ficiencies that might be realized from vertical integration if budget activities be- 
came mutually supporting (Gaffney and Saalfeld, 1999, p. 13). It is also in 
keeping with the imperative stated in the Naval Studies Board-National 
Research Council overview of the twenty-first-century force, for the 
Department of the Navy and the naval forces to change their way of thinking 
about building and financing the forces (NSB-NRC, 1997a, p. 8): 

They must think in terms of life-cycle costs; people, platforms, weapons, and 
mission subsystems designed together as single systems; and investment in to- 
tal and enduring capabilities, rather than system acquisition, support, and 
manning separately. "Affordability" must be thought about in terms of value 
received for money that is spent within allocated budgets to achieve a desired 
or necessary capability, rather than as simply spending the least amount of 
money in any area, as the term has often come to be used. 

2We have used Center to represent an element of the NAVSEA organization—e.g., Naval Undersea 
Warfare Center (NUWC) or Naval Surface Warfare Center (NSWC). In reality, our study included 
other NAVSEA organizational elements, such as Headquarter Elements, Divisions of Centers, Field 
Activities, and Cost Centers. 
3The scope of this study did not include an assessment of the shipyards managed by NAVSEA. Also, 
the Nuclear Propulsion Organization (SEA 08) was excluded from the scope of this study at the 
request of the NAVSEA Commander. 
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Additions were made to these lists of functions, products, markets, etc., after 
detailed discussions during site visits (see Appendix A for a list of these visits), 
and from documents by the Office of Naval Intelligence (ONI, 1998), Naval 
Studies Board-National Research Council (NSB-NRC, 1997a), and NRC (1996) 
documents, and from input from individuals in naval shore and Fleet 
operations. To ensure an accurate assessment of market-product-activity 
elements' characteristics and their interactions, the research team made 
significant use of a survey instrument constructed for the 38 site visits 
conducted as part of the research, which is also included in Appendix A. It 
enabled us to gather firsthand opinions on a wide variety of issues, including 
organizational mission, goals, and staffing location and size; programs, 
products, and services; internal equities; operating budget and investment in 
capital equipment; research and technology programs and activities 
outsourced during downsizing actions; and technical journal articles and 
reports published. 

An activity in our model can be characterized in terms of a process and the or- 
ganized resources that are set in motion by the process. Therefore, the team 
developed a process model tailored to the needs of the NAVSEA organization 
and categorized each activity according to its embedded process, organiza- 
tional unit in NAVSEA, and, ultimately, to the technologies, personnel, and fa- 
cilities that are needed for its execution. 

The research team next analyzed the products, building them from the funda- 
mental activities that supported their creation. For each product, the research 
team considered the list of activities that would encompass all aspects of the life 
cycle. Thus, the description of the product itself is embodied in the activities 
through which it is supported. After several iterations of input from the Strategy 
phase of the research program on the future geopolitical situation (Chapter 
Two), the initial product list and descriptions were projected into the planning 
time horizon, 2007, with support from ONI (1998), NSB-NRC (1997a), and NRC 
(1996) documents, and from the expertise of the RAND team. As a result, some 
new products were defined and existing ones redefined to include new 
performance requirements, advancing technologies, and changes in business 
processes. The product descriptions that flowed from the activities 
fundamental to a product were used for matching the needs and preferences of 
customers in the NAVSEA markets. In total, 108 NAVSEA products emerged, 
which the team aggregated into several product groups to facilitate further 
analysis at a higher level of summary, much as, say, Johnson and Johnson in the 
commercial world might think of baby lotions, cotton balls and swabs, and 
medical supplies as its product groups. Such groups share common 
technologies, skill sets, facilities, customer groups, and other features that make 
strategic planning in their regard a coherent effort. 
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The research team based the building of the NAVSEA markets in large measure 
on the Instruction by the Office of the Chief of Naval Operations (OPNAVINST) 
that defines the traditional Navy warfighting missions—OPNAVINST C3501.2J, 
Naval Warfare Mission Areas and Required Operational Capability/Projected 
Operational Environment (ROC/POE) Statements—and on additional directives 
from the Chief of Naval Operations and Secretary of the Navy (SECNAV) (see 
Appendix B). What emerged were 15 NAVSEA markets with well-identified 
"customers" with clear needs and preferences. To project these markets into 
the planning time horizon of 2007, the research team considered the input from 
the Strategy phase of the research on the future geopolitical situation (Chapter 
Two) and on forecasts of business and technology drivers of change available 
from ONI (1998), NSB-NRC (1997a), and NRC (1996) studies. 

This structure was used to analyze the interactions listed in the middle of Figure 
3.1. Although the individual components of our analysis model have distinct 
characteristics, they interact with each other. For example, corporate-level 
decisions on products depend on the characteristics of various dimensions of 
the market—such as structure and demand for a product—evaluated at the 
planning time horizon. In the commercial world, these interactions involve 
positioning. Positioning in the broadest sense is a firm's overall approach to 
competing. It involves making choices about the characteristics of a product 
and the product's relationship to current or emerging customer needs and 
preferences and to competing products. To facilitate management decisions on 
what actions should be taken toward structuring the organization, we then de- 
veloped measures of interactions of products with markets. Similarly, 
corporate-level decisions on products depend on the characteristics of product- 
activity interactions evaluated at the planning time horizon. In the commercial 
world, these interactions involve all aspects of the activity, including associated 
processes and organized resources, or internal equities—technologies, 
facilities, people—and the extent to which these components must change to at 
least maintain the current product position in the marketplace. 

At the outset of this study, we anticipated carrying our analysis through to in- 
clude sizing (details of numbers of and resources to be allocated to personnel, 
activities, and facilities) of the NAVSEA organization in view of the potential or- 
ganizational structures we arrive at and the activities taking place within those 
structures. However, NAVSEA elected to carry out an analysis of sizing in-house 
as a way of dealing with sensitive areas. Our analysis stops at potential struc- 
tures. For this reason, this chapter focuses primarily on markets, products, and 
processes (as a proxy for activities). Our overall analysis of activities is confined 
to Appendix C, together with technical details of the product and market 
analyses. See Figure 3.2. 
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BANDMRI303-3.2 

Corporate      ^HV      Corporate 
Centrality      ^^ 3    Organization 

Market assessments: growth3 

• Strategic change forces 

• Technology change forces 

• Business change forces 

Products and product-market 
interactions: 

• Product-Market Breadth 

• Specific Product Importance 

• Relative Product Importance 

• Relative Product-Importance Growth 

• Market-Breadth Growth 

Product-activity interactions: 

• Product-Process Importance 

aHere, growth is indicated not so much by the increase in the size of a market but by the increase 
in the emphasis placed on that market. 

Figure 3.2—Road Map for Chapter Three 

Products are at the center of all the evaluations. The value of the products in 
the external markets can be projected back onto the activities internal to 
NAVSEA that created those products. From this interaction perspective, our 
analysis model provides the inputs for management decisions ranging from in- 
vestment and divestment strategies; to market-positioning alternatives; to fa- 
cility, personnel, and technology priorities; to organizational alignments. 

The research team also assessed which NAVSEA products can be obtained from 
commercial sources—commercial availability—as a guide for how NAVSEA 
should align itself with the commercial markets. The product interactions with 
the market are also used in our analysis to develop the concept of corporate 
centrality, which addresses a crucial issue: How central, or key, to the core 
mission of the NAVSEA corporation are the products and services they provide? 

ORGANIZATION OF THIS CHAPTER 

This chapter begins with a description of the framework for the methodology 
used in this chapter. It then proceeds through the framework, first with an 
analysis of NAVSEA markets and market-emphasis-growth factors. It then 
describes products and the interactions between products, markets, and 
processes, measured by such factors as product relative importance and 
breadth, and process change.  It then translates these interactions into two- 
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dimensional grids (the measures forming the dimensions) from which 
management decisions on market structure can be made. Finally, commercial 
availability and corporate centrality are assessed and provide a segue to 
organizational structure. Similar analyses are included in Appendix C for 
activities and their interactions. These interactions are translated into two- 
dimensional grids that can be further assessed against the grids in this chapter 
and in Appendix C. From those grids, finer-resolution management decisions 
can be drawn. 

NAVSEA MARKETS 

Understanding the needs and preferences of the Navy as a whole and the re- 
sponsibilities those needs and preferences imply for NAVSEA is central to un- 
derstanding NAVSEA in the twenty-first century. Those needs and preferences 
are summarized in the regularly updated OPNAVINST C3501.2J, which details 
all the naval warfare and support missions exercised by the United States Navy 
and Coast Guard organizations and further assigns the specific mission areas 
and operational capabilities required of each naval unit. These ROC/POE 
Statements provide the needed inputs for resource planning, training 
requirements, and platform design specifications. 

In the commercial world, such statements of market segmentation (mission 
areas) and customer needs and preferences (mission requirements and opera- 
tional capabilities) are essential planning and marketing tools and are discov- 
ered only after much research and analysis of customer value and market struc- 
ture. This information leads to an understanding of whether or not a market is 
profitable and how to achieve a sustainable competitive advantage in that mar- 
ket. In the world of the Navy, this OPNAVINST informs our analysis of how the 
Navy market as a whole is segmented, who the customers are, what their needs 
and preferences are, and who pays the bills. 

OPNAVINST C3501.2J provided the basis for bridging the gap between the 
commercial and the military in these important dimensions; moreover, it pro- 
vides a window into the terminology and parlance of the Navy itself. 

From Warfare Areas to NAVSEA Markets 

Eight warfare missions and nine support missions are traditional to the Navy 
(Table 3.1). The Instruction refers to them as Naval Warfare Mission Areas and 
divides them further into many secondary Naval Warfare Mission Areas4 that 

4In Table 3.1 we have labeled the secondary Naval Warfare Mission Areas as "Support missions.' 
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Table 3.1 

Traditional Navy Warfare Areas 

Warfare missions Support missions 

Anti-air warfare 

Amphibious warfare 

Anti-surface ship warfare 

Anti-submarine warfare 

Mine warfare 

Command and control warfare (IW) 

Navy special warfare 

Strike warfare 

Command, control, and communications 

Intelligence 

Logistics 

Fleet support operations 

Mobility 

Construction 

Missions of state 

Non-combat operations 

Strategic sealift 

RAHDMR1303-T3.1 

fully describe the duties required. In some cases, such as the Construction 
mission area, NAVSEA products do not contribute to a warfare area. Few of the 
NAVSEA activities have very much to do with construction of Navy buildings 
and facilities, a market area to which the Naval Facilities Engineering 
Command (NAVFAC) contributes. Likewise, some of the secondary mission 
areas in the Fleet support operations mission area, such as supporting the base 
hospital or the chaplaincy, are not provided by NAVSEA products. These 
market areas represent the needs and preferences of the Fleet as a customer 
group. 

Not directly represented by these market areas are the needs and preferences of 
another group of customers: the Program Executive Officers (PEOs).5 A large 
number of additional OPNAVINSTs detail the services that NAVSEA must pro- 
vide to the PEOs and other groups of customers. The research team studied all 
the instructions relevant to NAVSEA products and services (see Appendix B). 
Broadly speaking, these are the mandates for the organization. 

5PEOs act for and exercise the authority of the Assistant Secretary of the Navy (Research, 
Development and Acquisition) to supervise directly the management of seven assigned programs, 
or major product lines: Theater Surface Combatants, DD21, Expeditionary Warfare, Carriers, Sub- 
marines, Undersea Warfare, and Mine Warfare (see Figure 4.2 in Chapter Four). NAVSEA fulfills 
much of its purpose by supporting PEOs. NAVSEA ensures that the Department of the Navy has su- 
perior and operational ships and ship systems by ensuring that the PEOs and Fleet have access to 
the institutional knowledge of naval engineering needed to design, construct, modernize, and re- 
pair ships and ship systems. See Chapter Four for a more complete description of the NAVSEA-PEO 
relationship. 
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NAVSEA Mandates 

The Naval Sea Systems Command exists to perform certain functions and ac- 
tivities for the U.S. Navy. To comprehend the NAVSEA of today and to envision 
NAVSEA 2007, we needed to fully understand NAVSEA's responsibilities and 
contributions to the Navy and to other naval organizations. As a result, we ana- 
lyzed instructions issued by the Secretary of the Navy (SECNAV Instructions) 
and the Chief of Naval Operations (OPNAV Instructions) that specifically assign 
NAVSEA responsibilities. This mandate analysis, in turn, informed our activity 
and organizational analyses. 

The research team compiled an initial list of NAVSEA's mandates through a 
search on the Navy Electronic Directives System (http://neds.nebt.daps.mil), 
which yielded a long list of unclassified OPNAV and SECNAV Instructions that 
assign NAVSEA responsibilities. A list of these instructions can be found in 
Appendix B. 

These instructions mandate NAVSEA to do a number of activities, ranging from 
very detailed items, such as maintaining certain databases, to larger and 
broader responsibilities that are very closely aligned to NAVSEA's mission, such 
as developing naval architectural limits. For analysis purposes, we needed to 
understand how the detailed mandates became embedded in the existing 
NAVSEA products and services and whether these products served a set of cus- 
tomers that we did not have already represented as a market. 

Our review of these instructions yielded the following broad potential market 
areas: 

Acquisition support and execution 

Systems engineering 

Naval architecture 

Maintenance and repair 

Ship modernization and upgrade planning 

Technical expert for diving and salvage 

Submarine safety 

Technical expert on naval explosives 

Logistics management 

Explosives ordnance disposal. 
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Many of these areas are already represented in the products and services listed 
in Figures 2.13 through 2.16. However, the "Acquisition support and execution" 
area is not. We have created a separate market for it in our analysis. Its cus- 
tomers are the PEOs. 

We used these encompassing mandate categories to guide the refinement of 
market definitions extracted from the traditional Naval Warfare Mission Areas, 
as follows: 

• Created a new market area termed "Acquisition Support": We combined 
NAVSEA's contribution to the Logistics and Strategic sealift warfare areas 
and (for manuals) part of the Fleet support operations warfare area with 
other mandated acquisition support activities to create this new market. 

• Created a new market area termed "Defensive Systems": Many NAVSEA 
activities and related products support defensive measures, whereas the 
warfare areas are largely offensive in character. To make this Defensive 
Systems market complete by reflecting the needs and preferences of cus- 
tomers, we moved the use of mine countermeasures from the Mine Warfare 
market to the Defensive Systems market and moved the defensive use of 
Information Warfare from the Command and Control Warfare market to 
the Defensive Systems market. 

• Renamed Mine warfare mission area the Offensive Mine Warfare market: 
The defensive use of mine countermeasures is now in the Defensive 
Systems market. 

• Redefined Fleet support operations fFSCO the "Operational Availability" 
market: We restricted the FSO market definition to encompass only main- 
tenance and repair activities. This market includes all in-service and ship- 
yard activities, integrated logistics support (ILS) for new spare parts, updat- 
ing of manuals, and all in-service engineering. 

• Combined Missions of State with Non-combat Operations: The needs and 
preferences of the customer groups for these two warfare areas are very 
similar; we therefore combined these warfare areas into one market. 

• Used Information Warfare to describe Command and Control Warfare: As 
stated in OPNAVINST C3501.2J, Information Warfare is a more inclusive 
term and anticipates command and control (C2) warfare as it may be con- 
ducted in 2007. 

• Eliminated Construction as a market area for NAVSEA: No NAVSEA activi- 
ties directly contributed to this area. 
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This refinement resulted in the following NAVSEA markets and definitions, 
many of which are taken directly from OPNAVINST C3501.2J (see Table 3.2 for a 
side-by-side view of these markets with the mission areas): 

• Anti-Air Warfare (AAW): The detection, tracking, destruction, or neutral- 
ization of adversary air platforms and airborne weapons, whether launched 
by the adversary from the air, surface, subsurface, or land platforms. 

• Amphibious Warfare fAMW: Attacks launched from the sea by naval forces 
and by landing forces embarked in ships or craft designed to achieve a 
shore presence in a littoral zone. Such attacks include fire support for 
troops in contact with adversary forces through the use of close air support 
or shore bombardment. 

Table 3.2 

Side-by-Side View of Warfare/Support Missions and NAVSEA Markets, for Comparison 

Warfare missions NAVSEA markets 

Anti-air warfare 

Amphibious warfare 

Anti-surface ship warfare 

Anti-submarine warfare 

Mine warfare 

Command and control warfare (IW) 

Navy special warfare 

Strike warfare 

Support missions 

Command, control, and communications 

Intelligence 

Logistics 

Fleet support operations 

Mobility 

Construction 

Missions of state 

Non-combat operations 

Strategic sealift 

Anti-air warfare 

Amphibious warfare 

Anti-surface ship warfare 

Anti-submarine warfare 

Command, control, and communications 

Information warfare 

Intelligence 

Operational availability 

Offensive mine warfare 

Mobility 

Missions of state-non-combat operations 

Acquisition support 

Naval special warfare 

Strike warfare 

Defensive systems 

RAN0MRI303-T3.2 
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Anti-Surface Ship Warfare (ASU): The detection, tracking, and destruction 
or neutralization of adversary surface combatants and merchant ships. 

Anti-Submarine Warfare (ASW): The detection, tracking, and destruction or 
neutralization of adversary submarines. 

Command. Control, and Communications fCCQ: Providing communica- 
tions and related facilities for coordination and control of external organi- 
zations or forces, and control of one's own unit's capabilities. 

Information Warfare (IW): Actions taken to achieve information superiority 
by affecting adversary information, information-based processes, informa- 
tion systems, and computer-based networks. The defense of one's own in- 
formation, information-based processes, information systems, and com- 
puter-based networks is now in the Defensive Systems market and includes 
the integrated use of psychological operations, military deception, opera- 
tions security, electronic warfare, and physical destruction to achieve such 
superiority. 

Intelligence (INT): The collection, processing, and evaluation of informa- 
tion to determine location, identity, and capability of hostile forces through 
the employment of reconnaissance, surveillance, and other means. 

Operational Availability (OPA): The repair and maintenance activities and 
processes associated with maximizing operational availability. These ac- 
tivities include all in-service and shipyard activities and ILS of new spare 
parts, updating of manuals, and all in-service engineering. 

Offensive Mine Warfare ("OMW1: The use of mines for control or denial of 
sea or harbor areas. The defensive use of mine countermeasures to destroy 
or neutralize an adversary's mines is now in the Defensive Systems market. 

Mobility (MOB): The ability of naval forces to maneuver and maintain 
themselves in all situations over, under, or upon the surface. This market 
includes the use of sealift and logistics ships. 

Missions of State-Non-combat Operations (MOS-NCOh Operations sup- 
porting the historical role of naval forces to conduct preventive or punitive 
diplomacy and /or to achieve strategic national objectives. This market 
includes naval diplomatic presence, peacekeeping, interdiction, counter- 
terrorism, and counterdrug operations, as well as humanitarian and other 
forms of assistance. Non-combat Operations include all the necessary sup- 
port activities or special missions that are required of a unit but that are not 
directly related to the other mission areas. The services NAVSEA provides 
to other parts of the government are included here as well. 
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• Acquisition Support (ACO): A new market that combines NAVSEA's man- 
dated acquisition support activities with the following: (1) NAVSEA's con- 
tribution to the Logistics warfare area (design of ILS and first provisioning); 
(2) purchase of all Navy ships and submarines, including Strategic Sealift 
ships; and (3) the part of Fleet Support Operations that prepares manuals 
for the warfare areas. Acquisition support for other parts of the government 
is also included here. 

• Naval Special Warfare (NSW): Naval operations that are generally accepted 
as being nonconventional and, in many cases, clandestine. This market 
includes special mobile operations, unconventional warfare, coastal and 
river interdiction, beach and coastal reconnaissance, very-shallow-water 
mine countermeasures (MCMs), and certain tactical intelligence 
operations. 

• Strike Warfare {STW); The destruction or neutralization of adversary targets 
ashore through the use of conventional or nuclear weapons. Such targets 
include, but are not limited to, strategic targets, building yards, and operat- 
ing bases from which the adversary is capable of conducting air, surface, or 
subsurface operations against U.S. or allied forces. 

• Defensive Systems (DEF): The self-defense of ships and submarines from 
hostile attack, whether from above the surface or below the surface, 
through the use of stealth, countermeasures, or active point defense. Such 
self-defense, including all mine countermeasures and defensive informa- 
tion warfare. 

These markets and their abbreviations are listed in Table 3.3. 

Customers 

The individuals and groups who create these markets, such as the PEOs for 
Acquisition, are NAVSEA customers. NAVSEA enjoys a far richer relationship 
with these individuals and groups than customers and firms in the commercial 
world typically have enjoyed (Mintzberg, 1996, pp. 75-83). Far more than cus- 
tomers, these market participants are clients, colleagues, and coworkers as well. 
The traditional customer-supplier relationship has been a distant, almost 
anonymous one that many corporations are rejecting. As a corporation, 
NAVSEA is closer to the needs and preferences of its clients—sometimes being 
collocated with them—and understands the short- and longer-term changes in 
these preferences. As a colleague, NAVSEA is a collaborator on projects that are 
of mutual value to the U.S. Navy. And as a coworker, NAVSEA promotes 
warfighters by supporting the individuals and organizations seeking service. 
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Table 3.3 

NAVSEA Markets and Their Acronyms 

AAW Anti-air warfare 
I           AMW Amphibious warfare 

ASU Anti-surface ship warfare 
ASW Anti-submarine warfare 
CCC Command, control, and communications 

!>•:'•■.      IW Information warfare 
t                INT Intelligence  • 
1             OPA Operational availability 

OMW Offensive mine warfare 
p            MOB Mobility 

MOS-NCO Missions of state-non-combat operations 
|.       AC® ■ ;Acquisitiöftsüp£ört; •,,';■"•; 
|            NSW .■ Naval special warfare ;: 

f ■.'/      STW ■: Stril« warfare V 

1   '         DEF' Defensive systems 

KMiUMR1303-T3.3 

Realizing that the relationship between NAVSEA and the Navy is a far richer one 
than "customer," we use customer as shorthand to capture all of the above 
characteristics. The revised list of markets above corresponds to the major 
NAVSEA customers, clients, and colleagues and their needs and preferences, in 
Table 3.4. 

Market-Emphasis-Growth Factors 

The above list and definitions of markets will not remain static between now 
and 2007. As part of our market analysis, we need to forecast where new and 
emerging opportunities will be. Growth in market emphasis is that forecaster. 
Market-emphasis growth is measured primarily by how the needs and 
preferences of the customers in a given market are changing and what those 
needs will be in the future. To understand and forecast such growth, it is 
necessary to understand the major change forces, or drivers, that are changing 
the structure of the markets themselves and to understand how these forces will 
change the needs and preferences of the customers in these markets (see Figure 
3.3). 
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Table 3.4 

NAVSEA Primary Customers 

1. Program Executive Officers 

• Acquisition of new ships and submarines (subs) 

• Modernization and upgrade of existing ships and subs 

2. The Chief of Naval Operations and the Operational 
Fleet itself 

• Technological hegemony in warf ighting systems 

• Sustainment of high operations tempo 

• Fulfillment of naval missions 

3. Type Commanders 

• Repair and maintenance of ships and subs 

4. Other U.S. government organizations 

• Acquisition support for watercraft 

• Diving and salvage expertise 

5. Foreign Nations 

• Foreign Military Sales (FMS) 

RANOMRI303-T3.4 
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Market assessments: growth8 

• Strategic change forces 

• Technology change forces 

• Business change forces 

Corporate 
Centrality 

Corporate 
Organization 

Products and product-market 
interactions: 

• Product-Market Breadth 

• Specific Product Importance 

• Relative Product Importance 

• Relative Product-Importance Growth 

• Market-Breadth Growth 

Product-activity interactions: 

• Product-Process Importance 

aHere, growth is indicated not so much by the increase in the size of a market but by the increase 
in the emphasis placed on that market. 

Figure 3.3—Road Map for Chapter Three, Showing That We Are at 
the Market Assessments: Growth Stage of the Analysis 
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For the NAVSEA markets, the customers' needs and preferences of the future 
are shaped by three major drivers: strategic drivers, technology drivers, and 
business drivers. Our analysis of all three drivers and their effects was an out- 
growth of the assessments performed for the Strategy portion of this project. 
We had volumes of reference material on the Navy and Marine Corps technol- 
ogy assessment for 2000-2005 to draw on, plus intelligence material. On the 
business side, we also had a large volume of reference material to draw from. 
We determined the drivers from criteria derived from the Naval Studies Board 
work on the future of the Navy (NSB-NRC, 1997a), on NRC (1996) and ONI 
(1998) documents, and on the results evolving from the Strategy phase of the 
research (Chapter Two): 

• Strategic drivers: Forces that arise from the evolution of the geopolitical 
situation for the year 2007. In this analysis, we use the results from the 
Strategy phase of the research. (See Table C. 1.) 

• Technology drivers: Forces that arise from the anticipated trends and di- 
rections for technologies and capabilities of direct relevance to NAVSEA 
markets. Information is one such trend (NSB-NRC, 1997a, p. 54): 

Observation and processing capacities and the ability to communicate 
the results to multiple users are growing explosively with modern 
sensing, computing, and communications technologies. Today's mili- 
tary forces exist in a mass of information—an "infosphere"—that is es- 
sential to their existence and their effective functioning. All naval force 
elements must be designed to operate in this information environ- 
ment. 

(See Table C.2.) 

• Business drivers: Forces that are created by macroeconomic trends, by the 
adoption of industrial best practices, and by the use of recommendations 
from acquisition-reform efforts. An example is modeling and simulation, 
"because it affects every aspect of military force design, equipment, and op- 
eration" (NSB-NRC, 1997a, p. 18). (See Table C.3.) 

See Appendix C, the Analyses Related to Growth in Market-Emphasis Factors 
section, for a further discussion of these drivers. 

These groups of drivers will influence the growth in market emphasis. Within 
each of these groups are from four to 10 detailed contributing drivers. Each 
market was assessed with respect to these contributing drivers and assigned an 
aggregate score for the driver group in answer to the basic question: 

In 2007, will this technology, or strategy, or business driver be forcing the 
emphasis on a certain NAVSEA market to grow or increase as a response? 
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Each driver was given a score of 0 for No and 1 for Yes. For example, we would 
expect zero growth in emphasis in the NAVSEA CCC market in response to the 
"Increasing use of commercial firms for maintenance and support functions" 
contributing driver (although it is a business driver for NAVSEA markets), given 
the statement in Technology for the United States Navy and Marine Corps, 2000- 
2035 (NSB-NRC, 1997a, p. 18) that "logistics and support, in addition to 
communications, are areas in which commercial services will be used 
extensively for the foreseeable future." Details of the analysis are presented and 
discussed in Appendix C. 

Considering all NAVSEA markets in the aggregate, strategic developments in 
network-centric warfare, information dominance, and effective engagement 
should be given a high level of attention by NAVSEA because these areas have 
more potential for increasing the emphasis of NAVSEA markets than do other 
strategic drivers. 

Two technology drivers are receiving emphasis in the majority of NAVSEA mar- 
kets: the advent and continued development of very-high-speed computa- 
tional tools, and very-high-bandwidth networks. The other drivers have 
nonzero scores, but the computational-tools driver score is by far the strongest, 
indicating that NAVSEA should stay very aware of developments in and foster 
the progress of very-high-speed computational tools and very-high-bandwidth 
networks—not to the exclusion of other drivers, but placing the most emphasis 
here. In considering the total technology impact within a given market, we see 
that the DEF market shows the strongest sensitivity to technology drivers. This 
means that when technology drivers are considered in the aggregate, NAVSEA 
should watch the Defensive Systems market more closely than other markets. 

The most important business driver for NAVSEA market emphasis is the 
increasing use of commercial firms for maintenance and support functions. 
The market most sensitive to changes in the business environment is the 
Operational Availability (OPA) market. 

Overall Market Emphasis 

To arrive at an overall assessment of market emphasis, we combined the results 
from the three major driver categories, summing the total driver impact for 
each market for each of the driver categories. We first normalized the driver 
categories so that they contribute equally, then varied driver weighting to show 
changes in emphasis, as described in Appendix C. We then looked at the final 
percentages, derived from the score for each market divided by the total score 
for all markets, for discontinuities to separate High emphasis from Medium, 
Medium from Low, and Low from Very Low. Sometimes the discontinuity is 
half a percentage point, and sometimes it is two or more percentage points. 
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The final determination relied on the judgment of the research team, as do 
those for the other figures in this chapter. These determinations should not be 
viewed as correct or incorrect but as part of a consistency check of a complex 
process whose value resides in the entirety and iterativeness of a process in 
which judgments cannot be made all at once. The final results were put into 
the corresponding four bins in Figure 3.4 (and Figure C.4); the thresholds for 
the bins are provided in the figure note. 

Weighting the market-emphasis drivers uniformly, we see that the Operational 
Availability (OPA), Acquisition Support (ACQ), and Defensive Systems (DEF) 
markets are increasing in emphasis more rapidly; Naval Special Warfare (NSW), 
Anti-Air Warfare (AAW), Missions of State-Non-combat Operations (MOS- 
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NOTE: The following binning decisions represent thresholds for the total normalized value 
of all market scoring, based on the apparent separation of percentage bands that came out of 
the analysis: 
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Low ~ 5.8-4.3 percent 
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Figure 3.4—NAVSEA Market-Emphasis-Growth Factors, with Uniform Weights for 
Drivers 
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NCO), Offensive Mine Warfare (OMW), and Mobility (MOB) are increasing in 
emphasis the least. 

The sensitivity analysis of technology emphasis in Appendix C reveals that the 
DEF market has a technology emphasis, whereas the emphasis of the ACQ and 
OPA markets is only weakly coupled to technology. 

Given a strategic emphasis, the intelligence (INT) market has moved into the 
High category with DEF and ACQ. The OPA market has moved to the Medium 
level, whereas NSW, MOS-NCO, OMW, MOB, and AAW have remained Very 
Low. The Anti-Submarine Warfare (ASW), Strike Warfare (STW), and 
Amphibious (AMW) markets remain at a Medium emphasis-growth rate (see 
Figures 3.5 and C.6). 
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the analysis: 

High - 13.4-11.1 percent 
Medium - 9.9-8.3 percent 
Low ~ 6.2-4.9 percent 
Very low ~ 2.5-0 percent 

Figure 3.5—NAVSEA Market-Emphasis-Growth Factors, with Strategy Drivers 
Weighted 1.5 Times More Than Other Drivers 
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Because the Navy is a strategy-driven organization and looks to technology and 
business to implement that strategy, we adopt the strategy-weighted growth 
factors in the market-structure analysis later in this chapter and in Appendix C. 

A few market-emphasis-growth forecasts remain constant regardless of the 
weighting scenario: 

1. NSW, OMW, MOB, AAW, and MOS-NCO markets are always rated at the 
Very Low emphasis-growth level. The capabilities needed for the NSW 
market in 2007 will differ substantially in character or number from those of 
today. Recall that all defensive use of mine countermeasures or Naval 
Special Warfare for mine clearance is in the DEF market. The needed sealift 
capability and logistics support will be completed by 2005 and will not be 
driving the MOB market in 2007: Enough capability will exist.6 There will be 
no peer air force in 2007; thus, emphasis on the AAW market will not be 
growing. The offensive use of mine warfare, OMW, has enough capability 
now and will not be different in 2007. The MOS-NCO market has enough 
capability today and will also not be different in 2007. 

2. That the Defensive Systems market is always at the High emphasis-growth 
level follows from the emphasis on the littoral, the availability of advanced 
sophisticated submarine designs to adversaries, and the extended use of 
subs in the littoral. Also, electronic intelligence for mines and torpedoes, 
anti-ship cruise missiles with challenging flight characteristics, and other 
systems will be inexpensive and readily available to adversaries in 2007. 

3. That Intelligence is High for strategic weighting and Medium otherwise fol- 
lows from there being dominant strategic drivers and smaller technology 
drivers for this market 

4. That the AMW, ASW, and STW markets are always rated at Medium 
emphasis growth fits in with all the available literature and with the opinion 
of the research staff. 

The following interesting observations can be made with regard to the 
weighting: 

6One of the reviewers, Elliot Axelband, observed that the U.S. Navy might not be completely done 
with increasing of the sealift capability, although the growth rate of sealift will have reached its peak 
and is expected to be decreasing. However, given the current emphasis on the war on terrorism 
since September 11, 2001 (one year after the cutoff date for information currency in this report), the 
United States may need even more capacity. 



74 Transitioning NAVSEA to the Future: Strategy, Business, Organization 

1. The Information Warfare (IW), Anti-Surface Ship Warfare (ASU), and 
Command, Control, and Communications (CCC) markets are rated Low for 
all weights. 

2. The OPA market is rated Medium for both technology and strategy weights 
but High for equal weights, which follows from business being the driver for 
this market. The market is not sensitive to changes in technology or strategic 
weights. 

Generally, the market-emphasis-growth scores are fairly insensitive to 
differences in the weighting scheme we employed. These examples illustrate 
that our results are robust in the face of reasonable changes in emphasis. 

Signposts for Changes in Market-Emphasis Growth 

The emphasis-growth forecasts we have developed are subject to assumptions 
(in the Assumption-Based Planning sense) about the external environment of 
which they are a part. The basic assumption from the Strategy phase of the 
research is that there is not an international Revolution in Military Affairs 
(RMA), in the true Marshall Ogarkov7 sense (Simon, 1988, p. 547), going on now 
nor will there be one in 2007. Such an RMA would involve the development and 
evolution of a reconnaissance-strike complex—a system that can find targets, 
pass data to weapons, and engage. 

What signposts would indicate changes in market-emphasis growth? In the 
Anti-Air Warfare (AAW) market, for example, the emergence of foreign and 
indigenous low-observable technology for aircraft and missiles would be a 
certain sign that new emphasis in research in these areas in a foreign country is 
changing the performance characteristics of foreign airborne platforms. Such a 
change could trigger an increase in the United States' own efforts in AAW, 
simply because the signatures of hostile forces will have changed. Similarly, if 
the flying hours of foreign pilots increase drastically, new long-range surface- 
to-air missiles (SAMs) come to the fore, or a major buildup of strike, attack, or 
bomber forces is noted, then an increase in emphasis on the U.S. domestic 
AAW market could follow. 

Similarly, the Offensive Mine Warfare (OMW) market will be influenced by 
changes in the international environment. For example, a hostile nation could 
acquire significant mine countermeasures (MCMs) capability or a new MCM 
technology may emerge, compelling the United States to develop more and 

7Marshall Ogarkov, formerly Soviet Chief of Staff, was telling Soviet leadership in the 1980s that to 
stay in the game of strategic competition, the Soviet Union had to modernize the economy, espe- 
cially its technology base. 
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better mine systems of its own. Likewise, an adversary could emerge with large 
naval forces distributed over many harbors, diluting the United States' current 
OMW capabilities and requiring new acquisition in this area. A significant for- 
eign naval shipbuilding program could also trigger more emphasis being placed 
on the OMW market. 

For the Missions of State-Non-combat Operations (MOS-NCO) market, the 
emergence of new and rabid anti-U.S. or anti-Western ideologies, such as the 
radical Islamic terrorist position against the United States and other Western 
cultures, could increase the emphasis on products in this market. Similarly, if a 
major catastrophe occurs in the Second or Third World and the United States is 
perceived as being at fault, an increase in operations in this market and the 
need for more and new products may result. Likewise, an acrimonious end to a 
U.S. alliance or the spread of international organized crime could trigger similar 
increases in emphasis on this market. 

For the Mobility (MOB) market, if the new-build program planned by the Navy 
is not realized, then the Fleet will age less gracefully than discussed in Chapter 
Two, the Strategy phase. The ensuing increased downtime for extant resources 
could trigger new emphasis on this market. Additionally, the appearance of 
major interdiction air, sea, or submarine forces in a hostile country or the 
withering of U.S. regional relations in an important strategic area may put 
pressure on existing resources and attendant loss of basing and overflight 
privileges. 

For the Naval Special Warfare (NSW) market, an increase in the very sophisti- 
cated targets that these forces interdict would contribute to greater emphasis 
being placed on this market area. The emergence of new and sophisticated 
coastal and riverine facilities in hostile areas or the emergence of new beach 
and coastal reconnaissance targets may cause an increase in emphasis on this 
market. 

NAVSEA PRODUCTS 

The preceding subsection describes how new products may result in the future 
from geopolitical changes that require markets to react. We now look at the 
products that resulted from our analysis in Chapter Two of the geopolitical sit- 
uation. 

NAVSFA. products are a collection of activities that support the life cycle of an 
end product such as Special Operations Forces (SOF) systems. In the following 
discussion, we use "Submarine Combat Systems" as a sample product. It is a 
collection of activities involving advanced and applied research; the setting of 
standards and specifications; technology assessments; technical oversight for 
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acquisition; in-service engineering; and other activities. The totality of activities 
that make up the complete Submarine Combat System product is far more ex- 
tensive, involving organizations in the Navy other than NAVSEA, DoD, and out- 
side contractors. We consider here only those activities from across NAVSEA 
that contribute to the product and use the product name to describe that activ- 
ity collection. In making the assessments, we used the detailed collection of 
NAVSEA activities (by names and by process code, as described in Appendix C) 
as a descriptor for the product characteristics. 

Just as the description of markets provides a business context in which to view 
Navy and national strategy, the following description of products indicates a 
balancing act between markets/missions and the processes and organized 
resources/internal equities—technologies, facilities, and personnel—that 
create the products. 

As with the three drivers in the NAVSEA Markets section, the process for 
identifying the NAVSEA products for 2007 was iterative, evolving over the 
course of the study. The 94 separate products and services listed in Figures 2.13 
through 2.16 provide a starting point for a list of NAVSEA products. Many of 
those were derived from the Core Equities—Red Team Review (NAVSEA, 1999a). 
However, some activities were not included in that initial study. Therefore, 
after substantial input from the Strategy phase of the research program on the 
future geopolitical situation and from ONI (1998), NSB-NRC (1997a), and NRC 
(1996) documents, we added to the original list of products and redefined 
existing products to include new performance requirements, advancing 
technologies, and changes in business processes.8 

NAVSEA offers a wide variety of products, from a concrete set of objects, e.g., 
"Submarine Combat Systems," to a set of behaviors comprised by "Program 
Management for Acquisition." For each of these products, we assume that the 
product title encompasses all parts of the life cycle of the product, from initial 
requirements definition through research and industrial development to de- 
ployment, in-service engineering, and de-commissioning. Thus, we have the 
product "Torpedoes," rather than "Torpedo Research," and "Machinery Control 
Systems," rather than "In-Service Engineering for Machinery Control Systems." 

In the commercial world, large product groups are used as organizing tools 
specifically because they interact with very different markets and because their 

8The scope of this study did not include the Navy nuclear program, which is a separate organization 
that reports to the Chief of Naval Operations and Commander of NAVSEA. Consequently, products 
having to do with Navy nuclear reactors have been omitted. This omission will bias the analysis to 
de-emphasize job titles such as "Nuclear Engineer" or "Health Physics Series." Although the 
technology and facilities needed for Navy reactors are rich and varied, none of them is included in 
this analysis. 
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production requires very different skills, knowledge, abilities, facilities, and 
technologies (i.e., the product groups have different business models). So too 
for NAVSEA: Product groupings can be useful in analyzing interactions with 
markets and internal activities. Therefore, we organized the products into 
groups, corresponding to the major heading (boldfaced) for the final list of 
NAVSEA products for 2007, shown in Table 3.5: 

Test, evaluate, assess 

Bullets 

Communications systems and capabilities 

Launching systems 

Defensive systems 

Engineering services 

SOF systems and capabilities 

Management services 

Platform systems 

Sensor systems 

Vehicles 

Warfare systems 

Explosives RDA&M. 

The products subsumed under each heading indicate the range of each part of 
his taxonomy. The overall type of product will have similar interactions with 
he markets in our analysis later in this chapter (and will interact similarly with 

activities, which we analyze in Appendix C). For example, products that are part 
of the Management services group will have interactions with markets and in- 
ternal processes and organized resources that are markedly different from those 
of the Warfare systems group. 

The names of many of the products in 2007 are familiar, but many of the prod- 
ucts themselves are going to be very different from those of today, reflecting the 
needs and preferences of the customers, which will be changing in response to 
changes in the three major drivers of the markets for NAVSEA: strategy, tech- 
nology, and business. Substantial changes in the needs and preferences of cus- 
tomers owing to significant changes in strategy, technology, and business are 
indicated in blue in Table 3.5. 
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Table 3.5 

NAVSEA Products for 2007, Ordered by Product Group 

Test, evaluate, assess Defensive systems 
• USW Operational Range Assessment • Submarine Defensive Systems 

Systems • Electromagnetic Environmental Effects 
• USW Analysis Control Measures 
• Missile Simulators, Trainers, and • Chemical-Biological Warfare Defense 

Test/Diagnostic Equipment • Vulnerability and SurvivabilHy Systems 
• Weapon and Combat System Assessment 

Systems 

• Readiness Analysis 

• Acoustic Signatures and Silencing Systems 
• Non-acoustic Signatures and Silencing 

Systems 
• Navy Metrology Systems • Physical Security Systems 
• MIW Simulation Software • TBMD 
• Coastal Warfare Analysis • Surface Defensive Systems 
• Aircraft Modeling and Simulation • Mine Countermeasure Systems 
• Theater Warfare Analysis • Torpedo Countermeasures 

Bullets Engineering services 
• Torpedoes • CADs, PADs, and AEPs—pyrotechnic 
• Underwater Warheads devices 
• Packing, Handling, Storage, and Transport of • Ordnance Environmental Support 

Ordnance * Diving, Salvage, and Life Support Systems 
• Tomahawk Systems • Ship and Submarine Design 
• General Missile Systems • Surface and Undersea Vehicle Materials and 
• Ballistic Missile Systems Processing Technology 
• Electromagnetic Energy Technology * Surface, Submarine, and Carrier Structures 

Products (Microwave Weapons) (Naval Architecture) 
• Surface Weapons • Legacy Microwave Component Technology 
• Weapon Materials • Legacy Microelectronic Technology 
• Precision Guided Munitions • Legacy Radar Engineering and Industrial 
• Laser Weapon Systems Support 

Communications systems and capabilities 
• Research on Semiconductors 

• Submarine Communication Systems 
• Legacy Battery Systems 

• Sonar Imaging Systems 
• Total Ship System Engineering 

• Hull Forms and Hydromechanics 
• Logistics Systems 

• Interoperability 

• Surface Communications 
• Shipyard Activities—Non-Nuclear 

Launching systems • Electrochemical Power System Development 
• USW Launchers • Cost Engineering Services 
• Submarine Missile Launcher Integration • Configuration Management 
• Gun Weapon Systems 

• Surface Ship Missile Launcher 
SOF systems and capabilities 

• Small Arms • SOF Mobility, Life Support, and Mission 
Support Equipment and Systems 

: • SOF Sensor Systems 

Rt.NDMfl1303-T3.5s 
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Table 3.5—Cont'd. 

Management services 
• Torpedo Depot Management and 

Operations 
• USW Range Management 
• Navy Tactical Training Range (NTTR) 

Management 
• Small Arms Ammunition Management 

Systems 
• Budget Preparation, Documentation, and 

Management 

'. • Program Management for Acquisitions 
r • Program Management for Repair and 
|   Maintenance 
F • Technical Management 

• General Management Activities 
• Contracts and Contract Administration 

Sensor systems 
• Sonar Systems 

• Night Vision/Electro-optics 
• Infrared Sensor Systems 

• Radar Systems 

1 • USW Deployed Systems 
• Laser Sensor Systems 

Vehicles 
| • Unmanned Undersea Vehicles 

• Combatant Craft 

• Marine Corps Vehicle Systems and 
Components 

• Small Manned Underwater Vehicles 

Warfare systems 
• Submarine Combat Systems 

• Surface USW Systems 
• Surface Combat Systems 

• Information Technology Services 
• Foreign Military Sales 

Platform systems 
1 • Missions Other Than War (MÖTVV) Systems 
f •Environmental/Pollution Abatement Systems 
s • Propulsion Machinery Systems and 

Components 
i • Machinery Control Systems 

• Auxiliary Machinery Systems and 
Components 

• Electrical Machinery Systems and 
Components 

• Hull and Deck Machinery Systems and 
Components 

• Habitability and Hull Outfitting Systems and 
Components 

• Propulsors 
r • Navigation Systems 
■ • Underway Replenishment Techniques 
(• Submarine Periscopes and Masts 

• Mine Systems 
• Tactical Control System Software 
• Decision Support Systems 
• Carrier Combat Systems 
• Fire Control Systems 

• Submarine Electronic Warfare Systems 
:• Surface Electronic Warfare Systems 

Explosives RDA&M 
• Rocket, Missiles, and Gun Propulsion 

s • Energetic Materials 
• Explosive Safety Engineering 

HH Products that have undergone 
substantial changes 

| New NAVSEA products 
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Examples of such changes in the coming decade are a rise in the sophistication 
of adversaries' technology as advanced sensor and guidance systems become 
less expensive and more available worldwide. In particular, a rapid rise in the 
sophistication of the detection, tracking, homing, and attack electronics on- 
board adversaries' torpedoes and mines is forecasted (ONI, 1998; NSB-NRC, 
1997a)—a development that is significant enough to call for the realignments in 
the major warfare mission areas to emphasize the very real threat these systems 
will pose in 2007. (These expected changes in the adversaries' technology ad- 
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vances by 2007 are reflected in the changes to the list of markets discussed in 
the preceding section.) 

The rise of sophisticated threats with cheap and available technology will place 
great emphasis on customer needs and preferences associated with stealth and 
platform protection in all directions: both active and passive cancellation and 
reduction of acoustic and non-acoustic signatures. The sophistication of de- 
perming and degaussing of ships and subs will become crucial as cheap mine 
and torpedo sensors become readily available (ONI, 1998; NSB-NRC, 1997a). In 
addition, the rise of laser infrared radar (LIDAR) -based standoff wake-detection 
systems for hydrodynamic and wake effluent signatures will make signature re- 
duction in these nontraditional areas a high priority. 

Moreover, effluent signatures have an environmental impact beyond stealth. In 
the coming decade, Navy ships will become subject to similar environmental 
restrictions on effluents that private ships are now subject to. The strategic 
need for a reduced signature adds more significance to products in this area. 

The rise of new wake-detection techniques also means both understanding the 
signature of hostile vessels and reducing the signatures of U.S. ships. With the 
rise of new fuel-cell technologies and advanced propulsion (pump-jet) con- 
cepts, these signatures could be very different in 2007 from what they are today 
(ONI, 1998; NSB-NRC, 1997a). 

The rise in automation technologies and robotics, combined with the lower 
manning for future Navy ships, places enormous emphasis on the customer 
need for unmanned underwater and airborne vehicles, as warfare by proxy be- 
comes the new way to consider engaging hostile forces. 

Likewise, Operational Maneuver from the Sea (OMFTS) calls for placing great 
emphasis on precision-guided munitions (PGMs) and promoting development 
of new and advanced energetic materials. The ability to custom-design 
molecules is only now becoming mature enough for application in this area. 
Precision-guided munitions with precision-designed explosives will be the new 
products in this area. Although precision-guided munitions are available to 
U.S. forces today, they will be beyond the reach of hostile forces until the 
decade of 2010-2020 (ONI, 1998; NSB-NRC, 1997a). The attack of shore facili- 
ties will be possible by 2007, but the circular error probable (CEP) for missiles 
without terminal guidance is far too great to make them a threat to U.S. ships. 
In the decade beyond 2007, such threats will be very real. In 2007, the theater 
ballistic-missile defense (TBMD) system must be in full R&D and need not be 
deployed until the threat matures. 

Designer molecules and other technological advances will enable a new gener- 
ation of weapons for operations other than war (OOTW) (ONI, 1998; NSB-NRC, 
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1997a) and the tactics they would enable, as well as a host of other SOF-related 
sensors and weapons. 

In a different arena, the advance of genetic engineering, microbiology, and ba- 
sic chemistry will enable hostile nations significantly greater access to chemical 
and biological weapons than in earlier eras. A defense against such attacks is 
needed and emphasized in one of the re-emphasized products in the above list: 
SOF Mobility, Life Support, and Mission Support Equipment and Subsystems. 

The new emphasis on reduced manning aboard ships calls for major technolog- 
ical and operational changes in damage control and diagnostic systems; 
Brilliant machinery, which anticipates problems before they happen; and the 
automation of many mechanical ship functions. Such reduced manning also 
presents challenges for logistics. Underway-replenishment techniques that re- 
quire less manning need to be developed, and the entire logistics system for the 
Navy needs to be updated to just-in-time logistics, so that a part is available in 
the most-convenient location before it is needed. 

Finally, the revolution in computers and networking will transform the entire 
Navy and the products of NAVSEA. The new network-centric-warfare concept 
will change dramatically the NAVSEA products so that they can be incorporated 
into a networked system (Cebrowski, 1998; "The Cooperative Engagement 
Capability," 1995; Joint Staff J-6, 1997). In Table 3.5, we have added a new 
product called "Interoperability" to capture these changes in customer needs 
and preferences. 

Beyond the current emphasis on networks, the research team sees a need for 
enhanced decisionmaking assistance for field commanders, who are currently 
bombarded with information. What is needed in 2007 will be a software execu- 
tive officer who transforms the data into knowledge for commanders about 
what should be acted on. This new product, "Decision Support Systems," is 
highlighted in black in Table 3.5. 

In the field of naval architecture, the manner in which ships and subs are de- 
signed will be transformed. With the advent of ultra-high-speed massively 
parallel computing and algorithms for solving nonlinear partial differential 
equations by 2007, the full coupling of finite-element analysis for computa- 
tional fluid dynamics and rigid-body dynamics will be complete, enabling a to- 
tally new methodology for designing and building Navy ships. In particular, the 
research team forecasts the de-emphasis of tow tanks for testing such new de- 
signs and the advent of towing at far lower Reynolds numbers than before.9 

9Tow tanks and scale models of ships are currently used to determine the ship hull design for the 
expected range of operational conditions. With the advances in computational capabilities, it is ex- 
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Linkages 

The source of the novel products just described—and of the products that will 
not be much different from what they are today—is activities, the final locus of 
our Market-Product-Activity Model. Certain activities are mentioned in the 
preceding subsection that will accommodate the changes in 2007: just-in-time 
logistics to handle the challenge presented by robotics and lower manning on 
ships, and the activities that make up the Interoperability product to ensure 
that other NAVSEA products are truly network-centric. These accommodations 
will be one way that NAVSEA gains competitive advantage in 2007. Such ac- 
commodations are also called linkages (Porter, 1990, pp. 41-42): 

Linkages occur when the way in which one activity is performed affects the cost 
or effectiveness of other activities. Linkages often create trade-offs in perform- 
ing different activities that must be optimized  

Linkages also require activities to be coordinated  

. . . Obtaining the benefits of linkages requires both complex organizational 
coordination and resolution of difficult trade-offs across organizational lines, 
which is rare. 

The organizational coordination of such linkages is described in Chapter Four. 
Our analysis of activities themselves comprises many details on components of 
the organized resources that make up the activities and their importance to 
resource-allocation decisions, which we do not treat in this report. Our focus in 
this chapter remains on market structure. For this reason, we have moved the 
discussion of the Activities portion of the model to Appendix C (although 
information in that appendix will refer back to two-dimensional charts in this 
chapter, for refinement of decisions). Our discussion of markets and products 
next focuses on interactions of products, markets, and (since they govern 
organized resources and since product-process interactions contribute to our 
understanding of the market structure in 2007) processes to arrive at market 
structure. 

INTERACTIONS WITH PRODUCTS 

To complete our analysis of market structure, we next associate processes, 
technologies, personnel, and facilities with all the products in turn, thereby bal- 
ancing knowledge of how the products are valued in the external marketplace 
and how the internal activities reflect that value. These valuations are calcu- 

pected that, in the future, computational fluid dynamics will advance to the point where the ship 
hull design can be determined quantitatively and verified by a scale model of the ship's hull. 
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lated according to how the elements in one list, or database, interact with those 
of another—become a function of the other—magnifying or diminishing a 
given metric. The initial valuations involve a simple scoring system, with num- 
bers corresponding to perceptions of importance. 

The interactions we consider in this section are of products with the NAVSEA 
markets and products with processes (see Figure 3.6). Processes are proxies 
for activities because they encompass all of the organized resources. The 
separate resources and their interactions are evaluated in Appendix C, which 
assesses product-activity interactions, product-process interactions, product- 
technology interactions, product-facility interactions, and product-personnel 
interactions. These interactions are by no means divorced from those 
described in this chapter. Refined decisions will rely on a cross-checking of 
results in one two-dimensional grid with those in the grids presented in this 
section. 

The total score for a product divided by the total score for all products results in 
a certain percentage. The range of all the percentages can be divided into four 
parts corresponding to the four ranks of High, Medium, Low, and Very Low. 
The interaction result aggregates an element—a product, in this case—into one 
bin of four bins corresponding to the rank assigned to the one part of the four 
parts of the range of percentages into which the score falls.   The height of 
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Figure 3.6—Road Map of Chapter Three, Showing That We Are at the Products and 
Product-Market Interactions Stage of the Analysis 
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the bins indicates the distribution of elements by measure, or observable. 
These measures are then evaluated against each other to refine a portfolio anal- 
ysis for identifying risks in the future, whether the product has many markets 
and High importance—is portfolio central or central to the corporation—or has 
High importance in only one or two markets—is a niche product—as well as 
other questions. 

The scoring looks at one measure at a time. After all the measures have been 
evaluated, the scores for two measures are then placed on a grid to show their 
relative positions on the grid. Succeeding grids enable a process of 
elimination—a narrowing of managerial options—that ends with the products 
most central to the corporation. As questions arise about the placement of one 
of the products in a less desirable portion of the grid, an iterative process is used 
to go back through lower-level grids to refine the evaluation. 

This section begins with a description of the product-market interactions, the 
product-rating system for those interactions, and how these interactions will 
affect market structure in 2007. A similar analysis is presented for product- 
process interactions. 

The concept of growth in market emphasis can be projected onto products, 
markets, and processes alike and can be used to gain insights into a product's 
centrality to a market and to the NAVSEA corporation. Such centrality is 
assessed at the end of this section, as is the commercial availability of NAVSEA 
products. The main question the following analyses seek to answer is, 

Am I positioned well relative to customer needs? 

The scoring and interactions of those scores are part of a technique for analysis. 
As we have already indicated, assignment of the scores relies on information 
gained from background documents, site visits, and the expertise of the re- 
search team. What is important about a valuation system such as the one we 
present here is not whether it is "right" or "wrong" but that it presents a consis- 
tency determination that reveals internal checks and balances in an organiza- 
tion. The preferred valuation system will be the one that best captures the idea 
of centrality by realizing the strategic vision of the senior management and by 
capturing the culture of the organization. 

Product-Market Interactions and Observables 

NAVSEA has 108 products and 15 markets in which these products may or may 
not be important. These products are components of a much bigger whole that 
represents a composite of all the products that contribute to the needs and 
preferences of customers in the NAVSEA market. No single product answers 
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the needs and preferences of all the customers in a market; each product con- 
tributes to those needs, but there is not a one-to-one correspondence between 
product and need. Interactions of the product with processes, technologies, 
and other organized resources must be analyzed to determine whether the 
product indeed meets a need or preference. 

We used the needs and preferences extracted from OPNAVTNST C3501.2J for 
the markets we created for NAVSEA relevance. We used the ensemble of sup- 
porting activities for the detailed product descriptions. Our final assessments 
are based on our own expertise and on commentary during our site visits. 

Corporate-level decisions on which products and associated activities will be 
considered of higher or lower importance will depend on the characteristics of 
product-market interactions evaluated at the planning time horizon. In the 
commercial world, these interactions involve positioning a product with re- 
spect to current or emerging customer needs and preferences and also with re- 
spect to competing products. In our analysis, we adopted five measures, or ob- 
servables, of product-market interactions that facilitate management decisions 
on actions to be taken that will affect organizational structure: 

• Specific Product Importance: The importance of a product to a specific 
market, where importance measures the extent to which the product satis- 
fies customer needs and preferences in that market. 

• Relative Product Importance: The specific importance of a product 
summed across all markets to which that product contributes. 

• Market Breadth: The total number of markets to which a product con- 
tributes. 

• Relative Product-Importance Growth: The importance of a product in mar- 
kets of growing emphasis, calculated by multiplying the market-emphasis- 
growth factor of a specific market by the specific product importance (6, 3, 
1, or 0; see discussion below) of a given NAVSEA product and summing the 
results across all markets. The market-emphasis-growth factor is the strat- 
egy-weighted emphasis-growth factor discussed earlier in this chapter. It 
assigns 3 to those markets in the High emphasis-growth category; 2 to mar- 
kets in the Medium category; 1 to markets in the Low category; and 0 to 
markets in the Very Low category. See Appendix C for a sample spreadsheet 
and calculation. 

• Market-Breadth Growth: The breadth of products in markets of growing 
emphasis, calculated by summing the market-emphasis-growth factors for 
all the markets in which the product contributes. Market-breadth growth 
enters the analysis to determine the corporate centrality of products and is 
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plotted against relative product-importance growth in Figure 3.15 (see 
Corporate Centrality section). 

Specific Product Importance—NAVSEA Market Structure. The specific prod- 
uct importance observable enables us to scan down all products in a specific 
market, gleaning insights into which markets are preferred—have the highest 
percentage of High importance products—and how best to reposition products 
in that market. 

We took several passes through the products to determine various rankings. We 
sought to determine, first, a simple binary property—Yes or No?—of whether a 
product is of value, or importance, in a market. Next, if a product has impor- 
tance in a market, then how important is it? We did not rank-order the 108 
products to identify which product is of the most importance, which is of the 
least importance, and where the other products fit in between, because impor- 
tance comes in the relationship between certain aspects of a product or the 
product and the market or a process. Instead, we combined our two scales into 
one, asking initially, "On a scale of 0, 1, 2, 3, how important are the products?" 
(see Table 3.6). We did not use or develop a list of criteria or attributes for each 
and every product to provide a detailed basis for judgment. Rather, we based 
our initial assessments on information gained from visits to NAVSEA; on our 
personal background knowledge of U.S. Navy, management, technology, and 
science; and on current research. From the first binary pass through the 
product list, products that did not contribute to a market got a zero. 

On the next, more-specific scoring pass through the products, the research 
team wanted to separate further the products ranked as Very Important from 
the Important products, as well as the Important products from the Supporting 
ones. That is, if a product is Important, how important is it? 

Table 3.6 

Initial Product-Rating 
System 

0 No contribution 

1 Supporting 

2 Important 

3 Very important 

MNOMRt303T3.6 
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Why not just go through a single pass and leave it at whether or not a product is 
important to a market? We wanted to go further than that because we knew 
that more than the simple 0, 1 ranking would be revealing and that using that 
additional knowledge would enrich the research. If we used 0, 1, then all 
NAVSEA products that contribute to a market have equal importance—a rank of 
"1"—a uniformity that does not reflect that most of the products in a market 
will be Supporting or Not Important. Many years of market research justified 
our sense that, generally, for any market there should be fewer Very Important 
products than just Important products. We needed to build this bias into the 
analysis in a consistent and quantifiable way. 

We consider here all products in the market, not just the ones that NAVSEA 
supplies. We are assuming that the NAVSEA product-importance structure in a 
market follows a generalized distribution similar to a Gaussian distribution, 
with the lowest part of the curve at the High end and the highest at the Low end. 
If, after the assessment is complete, the NAVSEA product-importance distribu- 
tion is markedly different from these generalized functions, the market is very 
important and the NAVSEA strategy for presence in that market demands spe- 
cial emphasis. The details of the derivation of the rating system for this assess- 
ment are presented in Appendix C. 

To discourage inflation of ratings and a bias on the high side, and to achieve a 
better balance of product importance in a market, we adopted a system that is 
nonlinear, with greater spacing between the High and Medium scores than be- 
tween the Medium and Low scores. Such a system is used in Quality Function 
Deployment,10 but with much greater distance between the High (9) and 
Medium (3) scores. The rating system and the descriptors for each score are as 
follows: 

6 = Market Defining. An essential product in the market and an essential de- 
finer of the market. The market would not exist or function at all without 
this product. 

3 = Important. A major contributor to the market. The market depends on 
this product, but the product does not define the market. 

10Originauy developed by a Japanese shipbuilding firm in the early 1970s, "Quality Function 
Deployment (QFD), also known as The House of Quality, . . . tie[s] product and service design 
decisions directly to customer wants and needs, .... QFD is designed to deploy customer input 
throughout the design, production, marketing, and delivery facets of a given product or service. In 
a typical QFD application, a cross-functional team creates and analyzes a matrix linking customer 
wants and needs to a set of product and service design metrics that the company can then measure 
and control" (see www.ams-inc.com/whatwedo/qfd, downloaded December 21, 2001; www.ams- 
inc.com/whatwedo/qtd.htm, visited August 4, 2002). 
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1   =   Supporting. Contributes to the market, but not a major contributor. 

0  =   Not Important. Does not contribute to the market. 

The results for the distribution of all NAVSEA products for all 15 of the markets 
are shown in Figure 3.7. We can see that most of the markets have product- 
importance distributions that are in line with our expectations of general 
market-emphasis growth illustrated in Figure 3.4. 

Several markets have distributions that are strikingly different from the others. 
The Acquisition Support (ACQ) market, for example, has more High importance 
products than Low or Medium importance products. Recall that these High 
importance products are those that define the marketplace. That NAVSEA 
products define the ACQ market should be no surprise: NAVSEA owns, or 
dominates, that market. The Operational Availability (OPA) market is similarly 
very different from the market-emphasis model, but here the NAVSEA products 
are peaked at the Medium importance bin, with very few Low importance 
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products. It can be argued that, given the OPNAVINST mandates and mission 
definitions, NAVSEA should dominate this market just as much as it dominates 
the ACQ market. This difference indicates that NAVSEA should consider devel- 
oping a strategy for determining which products will dominate this market. 

The DEF and CCC markets also show an abundance of Medium importance 
products. Here, the recommendation to NAVSEA is that, in the rapidly growing 
Defensive Systems market, it might be better to seek a larger number of High 
importance products so that NAVSEA becomes the "owner" of this importance- 
growth area. Determining which of the products will be suitable for these posi- 
tions is further refined in the next subsection. 

For the Low emphasis-growth CCC market, NAVSEA may want to consider not 
dominating this market, ensuring instead that the resources needed for creating 
High importance products are redistributed to markets that NAVSEA seeks to 
"own." 

Relative Product Importance and Market Breadth. The results of the analysis 
of specific product importance summed across all markets—relative product 
importance—are shown in Figure 3.8. To construct this plot, we summed the 
importance of a given product across all markets and subsequently placed the 
results into four bins of the total scores for all products across all markets. 

Those products with the highest total importance were binned into the High 
category, whereas those products with the lowest total importance were binned 
into the Very Low category. All other product scores were distributed between 
these two extremes. 

The peak of the distribution of relative product importance is roughly in the 
middle of the Very Low-to-High range, indicating that there is a good balance 
between a bias toward products at the Very Low end of the spectrum, which 
would be characteristic of a company with a product portfolio of niche prod- 
ucts, and a bias toward products at the High end of the spectrum, which would 
indicate a company with a portfolio of commodities, or products with broad 
use. No doubt some of the products in their respective markets are highly 
specialized niche products, such as specialized services, or are products with 
broad use, such as managing ships (see Chapter Four for a more detailed 
discussion); however, in this portfolio analysis of all products across all 
markets, only the balance of the range is relevant (Wong et al., 1998; Saunders et 
al., 1995). For example, although a product may be Very Important—indeed 
essential—in one market and one market only, such a product would be of Very 
Low importance relative to a product of Medium to Low importance in many 
markets in this portfolio analysis. Nevertheless, products that are High 
(rightmost bar in the figure) in the spectrum reflect a broad-based importance 
across many markets. 
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Except for Defensive Systems and Test, Evaluate, Assess, most of the NAVSEA 
product groups are represented in the High importance bar. Radar Systems 
and Surface Communications appeal widely to all the markets, as do Sonar 
Systems and Surface Combat Systems—all of which are warfare-oriented, not 
defensive. The values of each of these observables was entered in a spreadsheet, 
a section of which is presented in Table 3.7 (also Table C.7). Examples of the 
calculations of values for each observable are presented in Appendix C. 

Nevertheless, the products also need to be studied in terms of their market 
breadth, the other important dimension of this product portfolio analysis. 

The results of the market-breadth analysis are shown in Figure 3.9. To con- 
struct a plot of market breadth, we counted the total number of markets to 
which a given product contributes, regardless of its importance in that market, 
then placed that product into one of four bins of the total scores for all products 
across all markets. Those products with the highest product breadth were 
binned into the High category; those products with the lowest product breadth 
were binned into the Very Low category. All other product scores were 
distributed between these two extremes. 

As with relative product importance, the peak of the distribution of products for 
market breadth is roughly in the middle of the range, between Very Low and 
High, indicating a good balance between niche products and products with 
broad use. The likelihood of a niche market's disappearing as the needs and 
preferences of its customers change is very high; the likelihood of rapid change 
for a commodity market is very unlikely. Having a wide range of products that 
spans these possibilities is a sign of a well-designed portfolio strategy at the 
corporate level. For an organization, a portfolio with a balance of niche 
products and commodities is designed to offset risk. 

Those products in the figure with a High market breadth are mostly from the 
Engineering Services and Communications Systems and Capabilities product 
groups, indicating a possible market-breadth emphasis as an overall strategy for 
these groups. Of such a strategy, Porter (1990, p. 44) notes that "broad scope 
may lead to competitive advantage if the firm can share activities across 
industry segments or even when competing in related industries." The Surface 
Communications product is rated High in both breadth and importance; many 
other High breadth products are from other parts of the importance spectrum. 

To facilitate making decisions about specific products, the interactions of 
relative importance and market breadth should be considered. We represent 
this interaction as an intersection of the values from this and the preceding 
portfolio analyses on a grid, in Figure 3.10, with each observable as a dimension 
of an opposing axis on a two-dimensional grid. Products get fixed squarely in a 
cell reflecting both dimensions. The coordinate system is 0 through 3. Products 
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I   25 

20 

15 

10 

26 
1 Missile Simulators, Trainers, and Test/Diagnostic 

Equipment 
' Ballistic Missile Systems 

• USW Operational Range Assessment Systems 

■ Electromagnetic Energy Technology Products 
(Microwave Weapons) 

' Physical Security Systems 
1 Diving, Salvage, and Life Support Systems 
1 Logistics Systems 
1 Cost Engineering Services 
1 Torpedo Depot Management and Operations 
' USW Range Management 
' Foreign Military Sales 
1 Laser Weapon Systems 
TBMD 

CADs, PADS, and AEPs—pyrotechnic devices 
Surface and Undersea Vehicle Materials and 
Processing Technology 
Shipyard Activities—Non-Nuclear 

Budget Preparation, Documentation, and Mgt. 

Program Management for Acquisitions 
Program Management for Repair and Maintenance 
Technical Management 
General Management Activities 
Contracts and Contract Administration 

Information Technology Services 
Environmental/Pollution Abatement Systems 
Research on Semiconductors 
Aircraft Modeling and Simulation 

Very low 

19 

• Gun Weapon Systems 

■ Navy Tactical Training Range (NTTR) Management 

■ Mine Countermeasure Systems 

• Rocket, Missiles, and Gun Propulsion 

■ MIW Simulation Software 

■ Precision Guided Munitions 

> Submarine Missile Launcher Integration 

• Small Arms Ammunition Management Systems 

■ Night Vislon/Electro-optlcs 

> Surface USW Systems 

• Mine Systems 

• USW Analysis 

• Underwater Warheads 

■ Tomahawk Systems 
1 Combatant Craft 
1 Torpedoes 
1 Small Arms 

' Missions Other Than War (MOTW) Systems 

■ Marine Corps Vehicle Systems and Components 

Low 

Market breadth 

Figure 3.9—Number of Products Falling into Four Bins of Market Breadth. Names of 
products corresponding to each bar are listed within the bar; total number 

of products is listed above the bar. 
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52 
• Navy Metrology Systems 
• Non-acoustic Signatures and Silencing Systems 
• Legacy Microwave Component Technology 
• Legacy Radar Engineering and Industrial Support 
• Hull Forms and Hydromechanics 
• Electrochemical Power System Development 
• Machinery Control Systems 
• Habitability and Hull Outfitting Systems and 

Components 
• Underway Replenishment Techniques 
• Laser Sensor Systems 
• Readiness Analysis 
• Coastal Warfare Analysis 
• Theater Warfare Analysis 
• Packing, Handling, Storage, and Transport of 

Ordnance 
• Sonar Imaging Systems 
• Chemical-Biological Warfare Defense 
• Acoustic Signatures and Silencing Systems 
• Surface Defensive Systems 
• Ordnance Environmental Support 
• Ship and Submarine Design 
• Surface, Submarine, and Carrier Structures 

(Naval Architecture) 
• Propulsion Machinery Systems and Components 
• Auxiliary Machinery Systems and Components 
• Electrical Machinery Systems and Components 
• Hull and Deck Machinery Systems and 

Components 
• Proputsors 
• Sonar Systems 
• Infrared Sensor Systems 
• Submarine Combat Systems 
• Weapons Materials 
• Submarine Defensive Systems 
• SOF Mobility, Life Support and Mission Support 

Equipment and Systems 
• Radar Systems 
• USW Deployed Systems 
• Surface Combat Systems 
• Tactical Control System Software 
• Carrier Combat Systems 
• Fire Control Systems 
• Submarine Electronic Warfare Systems 
• Weapon and Combat System Assessment Systems 
• General Missile Systems 
• Surface Weapons 
• Electromagnetic Environmental Effects Control 

Measures 
• Vulnerability and Survivability Systems 
• SOF Sensor Systems 
• USW Launchers 
• Surface Ship Missile Launcher 
• Small Manned Underwater Vehicles 
• Torpedo Countermeasures 
• Surface Electronic Warfare Systems 
• Energetic Materials 
• Explosive Safety Engineering 

Market breadth is the total 
 number of markets to  

which a product 
contributes 

11 

» Submarine Communications Systems 
» Surface Communications 
► Decision Support Systems 
• Interoperability 
■ Legacy Microelectronic Technology 
► Configuration Management 
► Navigation Systems 
» Legacy Battery Systems 
» Total Ship System Engineering 
» Submarine Periscopes and Masts 
» Unmanned Undersea Vehicles 

Medium High 

Market breadth 

Figure 3.9—Cont'd. 
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• Weapons Malenais 
• Electrochemical Power System Developrnen 

> Interoperability 
1 Legacy Microelectronic Technology 
• Legacy Battery Systems 
• Total Ship System Engineering 
1 Configuration Management 

• Navy Metrology Systems • I 
• Coastal Warfare Analysis 
• Packing, Handling. Storage,       • I 

Maintain; consider relative 
importance risk 

• Submarine Defensive Systems 
• Eleclromagnetic Environmental 

Effects Control Measures 
■ Chemical-Biological Warfare 

Defense 
» Vulnerability and Survivabihty 

Systems 
• Acoustic Signatures and 

Silencing Systems 
• Non-acoustic Signatures and 

Silencing Systems 
• Surface Defensive Systems 
• Ordnance Environmental 

Support 
' Ship and Submarine Design 
• Surface, Submarine, and 

Carrier Structures (Naval 
Architecture) 

Navy Tactical Training Range (NTTR) Management 
Small Arms Ammunition Management Systems 

Legacy Microwave Component 
Technology 
Legacy Radar Engineering and 
Industrial Support 
Hull Forms and 
Hydromechanics 
Propulsion Machinery Systems 
and Components 
Auxiliary Machinery Systems 
and Components 
Electrical Machinery Systems 
and Components 
Hull and Deck Machinery 
Systems and Components 
Habitabilily and Hull Outfitting 
Systems and Components 
Propulsors 
Infrared Sensor Systems 
Laser Sensor Systems 
Torpedo Couniermeasures 
Submarine Electronic Warfare 
Systems {1,2} 

(0,1) 

• USW Operational Range Assessment Systems 
• Missile Simulators, Trainers, and Test/Diagnostic 

Equipment 
• Aircraft Modeling and Simulation 
• Electromagnetic Energy Technology Products 

(Microwave Weapons) 
• Laser Weapon Systems 
• Physical Security Systems 
•TBMD 
• CADs, PADs, and AEPs—pyrotechnic devices 
• Diving, Salvage, and Life Support Systems 
• Surface and Undersea Vehicle Materials and 

Processing Technology 
• Research on Semiconductors 
• Shipyard Activities—Non-Nuclear 
• Torpedo Depot Management and Operations 
• USW Range Management 
• Budget Preparation, Documentation, and Mgt. 
• Program Management for Acquisitions 
• Program Management for Repair and Maintenance 
• Technical Management 
• General Management Activities 
• Contracts and Contract Administration 
• Information Technology Services 
• Environmental/Pollution Abatement Systems       (0,0) 

• USW Analysis 
' MIW Simulation Software 
• Torpedoes 
» Tomahawk Systems 
► Precision Guided Munitions 
• Submarine Missile Launcher Integration 
1 Small Arms 
► Missions Other Than War (MOTW) Systems 
• Night Vision/Electro-optics 
1 Combatant Craft 
■ Marine Corps Vehicle Systems and Components 
• Rocket, Missiles, and Gun Propulsion (1.1) 
► Ballistic Missile Systems 
' Logistics Systems 
■ Cost Engineering Services 
» Foreign Military Sales 

Evaluate 

(1.0) 

Very low Low 

Relative product importance 

NOTE: Relative product importance is the importance of a product summed across all 
markets. Market breadth is the total number of markets to which a product contributes. 

Figure 3.10—Market Breadth Plotted Against Relative Product Importance for All 
NAVSEA Products, Overlaid with Possible Management Decisions for Strategies 
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• Submarine Communications Systems 
► Navigation Systems 
■ Unmanned Undersea Vehicles 
' Decision Support Systems 

(2,3) 

• Surface Communications 
• Submarine Periscopes and Masts 

(3,3) 

• Weapon and Combat System Assessment Systems 
• Readiness Analysis 
• Theater Warfare Analysis 
• General Missile Systems 
► Surface Weapons 
• Sonar Imaging Systems 
• SOF Mobility, Life Support and Mission Support 

Equipment and Systems 
» SOF Sensor Systems 
► Machinery Control Systems 
» Small Manned Underwater Vehicles 
• Tactical Control System Software 
• Fire Control Systems 
» Surface Electronic Warfare Systems 
• Energetic Materials 

* USW Launchers 
» Surface Ship Missile Launcher 
» Underway Replenishment Techniques 
» Sonar Systems 
» Radar Systems 
* USW Deployed Systems 
» Submarine Combat Systems 
» Surface Combat Systems 
* Carrier Combat Systems 

Invest 

(2,2) (3,2) 

• Underwater Warheads 
■ Gun Weapon Systems 
■ Surface USW Systems 
• Mine Systems 
• Mine Countermeasure Systems 

Maintain; consider 
breadth risk 

(2,1) (3,1) 

(2,0) (3,0) 

Medium High 

Relative product importance 

Figure 3.10—Cont'd. 
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with Medium scores in both market breadth and relative product importance, 
for example, get plotted in Medium-Medium grid location (2,2), as shown by 
the list of products in the cell. 

Overlaid on that grid is a straightforward arrangement of decisionmaking cate- 
gories, which range on one diagonal from outright potential for investment to a 
need to review how products contribute to the marketplace (Evaluate). On the 
other diagonal, decisions are not as stark, which suggests maintaining 
resources. 

Possible management decisions on the future appropriate product strategies 
show that the products categorized as High for both relative product 
importance and market breadth are candidates for continued or new 
investment—the products that, from a portfolio perspective, have great appeal 
to the customers in a wide variety of markets. The products that are candidates 
for investment are from all NAVSEA product categories except Defensive 
Systems. Evidently, the products from that category are more focused on 
specific markets than on appealing broadly to many markets, which is also 
consistent with the vertical study of products within markets shown in Figure 
3.7. In that figure, NAVSEA products in the Defensive Systems market would be 
considered more in need of repositioning than of investment. 

As noted above, this Invest-Evaluate grid could be consulted to refine decisions 
about products appearing in problematic areas of grids of other observables. 
For example, a manager may wonder whether to invest in a product when both 
the process and technology embedded in that product are in a highly unstable 
environment—i.e., undergoing rapid change (see Figure C.19). In Figure C.19, 
Navy Metrology Systems, Decision Support Systems, and Propulsion Machinery 
Systems and Components are in this Unstable region. In Figure 3.10, Decision 
Support Systems has Medium relative product importance and High market 
breadth, indicating that a decision to invest in this product would be ap- 
propriate. However, the other two products are in the Maintain category. Even 
though they have Medium market breadth, these products have Low relative 
product importance and hence lower priority than Decision Support Systems 
for investment decisions. 

Those products plotted in the quadrant closest to the origin in Figure 3.10 are 
categorized Evaluate, which may signify one of two things. 

Some of these products, such as the Program Management for Acquisitions, 
Program Management for Repair and Maintenance, and Physical Security 
Systems, have been rated for evaluation but could be of High specific 
importance in one or two markets. A portfolio analysis is useful for designating 
these products from the ACQ and OPA markets—markets that NAVSEA 
defines—as niche products. Their status as niche products means that NAVSEA 
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will not have to make portfolio decisions in their regard because of their 
importance to these markets and to NAVSEA as an organization. Other 
products, such as Research on Semiconductors, are not rated highly in any 
market nor do they have a broad market appeal. These products could be 
experiments by management to investigate the market appeal of the 
characteristics of a new product that uses semiconductors. These products are 
candidates for true repositioning in the market. Of such repositioning, Porter 
says that "by selecting a narrow target segment, for example, a firm can tailor 
each activity precisely to the segment's needs and potentially achieve lower cost 
or differentiation compared to the broader-line competitors" (1990, p. 44). 

For a product to keep its current position is acceptable from a portfolio 
perspective. However, as customer needs and preferences change, the value of 
that product for that customer is likely to "move" or "slip." Such movement 
must be monitored. Products in the Maintain categories need to be watched by 
management for slippage into the Evaluate quadrant. 

The above product and portfolio analysis is based on a choice of system for 
valuing market and portfolio. A valuation system that has all those products lo- 
cated in the upper-right-most cells of the grid as candidates for investment— 
High in any dimension—is equally valid. Products in the next layer in—the 
Medium layer—should be held and monitored for slippage. The cells closest to 
the origin can be considered either the niche products or those products requir- 
ing more-detailed questions because market evaluation is required. Such a 
valuation system would not change too much the results from the analysis de- 
veloped here. 

Relative Product-Importance Growth. An additional measure in the valuation, 
developed earlier in this section, is growth in market emphasis. Having a 
portfolio of products of High importance in markets of growing emphasis has a 
high potential for achieving competitive advantage. Figure 3.11 displays the 
relative product importance in markets of growing emphasis, or relative 
product-importance growth, which is calculated by weighting (multiplying) the 
specific product importance in a market by the market-emphasis-growth factor 
for that market. The total growth in importance is the sum of these scaled 
importances across all markets. This observable is also referred to as relative 
product importance in markets growing in emphasis. 

The results were subsequently placed into four bins of the total scores for all 
products across all markets. Those products with the highest importance in 
emphasis-growth markets were binned into the High category; those products 
with the lowest product breadth were binned into the Very Low category. All 
other product scores were distributed into the two bins between these two 
extremes. 
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• Configuration Management 
• Habitabllity and Hull Outfitting Systems and 

Components 
• Propulsion Machinery Systems and Components 
• Auxiliary Machinery Systems and Components 
• Electrical Machinery Systems and Components 
• Hull and Deck Machinery Systems and 

Components 
• Readiness Analysis 
• Theater Warfare Analysis 
• SOF Sensor Systems 
• Underwater Warheads 
• Total Ship System Engineering 
• Laser Sensor Systems 
• Submarine Electronic Warfare Systems 
• Hull Forms and Hydromechanics 
• Energetic Materials 
• Non-acoustic Signatures and Silencing Systems 
• Weapon and Combat System Assessment Systems 
• Acoustic Signatures and Silencing Systems 
• Infrared Sensor Systems 
• Marine Corps Vehicle Systems and Components 
• Propulsors 
• Rocket, Missiles, and Gun Propulsion 
• Tomahawk Systems 
• Chemical-Biological Warfare Defense 
• Surface Defensive Systems 
• Submarine Defensive Systems 
• Electromagnetic Environmental Effects Control 

Measures 
• Submarine Missile Launcher Integration 
•TBMD 
• Ship and Submarine Design 
• Logistics Systems 
• Coastal Warfare Analysis 
• Torpedoes 
• Legacy Microelectronic Technology 
• Night Vislon/Electro-optics 
• Interoperability 
• Legacy Microwave Component Technology 
• Legacy Radar Engineering and Industrial Support 
• Legacy Battery Systems 
• Combatant Craft 
• Ballistic Missile Systems 
• Cost Engineering Services 
• Small Arms 
• Budget Preparation, Documentation, and Mgt. 
• Technical Management 
• Contracts and Contract Administration 
• Foreign Military Sales 
• Precision Guided Munitions 
" Physical Security Systems 
• USW Analysis 
• Packing, Handling, Storage, and Transport of 

Ordnance 

26 

t   25 
3 
Z 

20 

• Program Management (or Acquisitions 
• Navy Metrology Systems 
• MIW Simulation Software 
• Weapons Materials 
• Program Management for Repair and Maintenance 
• Ordnance Environmental Support 
• Explosive Safety Engineering 
• Missions OmerThan War (MOTW) Systems 
• Missile Simulators, Trainers, and Test/Diagnostic 

Equipment 
• Electrochemical Power System Development 
• Small Arms Ammunition Management Systems 
• Torpedo Depot Management and Operations 
• DMng, Salvage, and Life Support Systems 
• Shipyard Activities—Non-Nuclear 
• General Management Activities 
• information Technology Services 
• Environmental/Pollutton Abatement Systems 
• USW Operational Range Assessment Systems 
• Navy Tactical Training Range (NTTR) Management 
• Electromagnetic Energy Technology Products 

(Microwave Weapons) 
• Surface and Undersea Vehicle Materials and 

Processing Technology 
• CADs, PADs, and AEPs—pyrotechnic devices 
• Research on Semiconductors 
• USW Range Management 
• Laser Weapon Systems 
• Aircraft Modeling and Simulation 

15 

10 

5 

0 
Very low Low 

Relative product-importance growth3 

aHere, growth is indicated not so much by the increase in the size of a market but by the 
increase in the emphasis placed on that market. 

Figure 3.L 1—The Four Bins for Relative Product Importance in Markets of Growing 
Emphasis 
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Relative product-importance growth 
is the specific importance of a product 

in a market weighted by the market- 
emphasis-growth factor for that market 

and summed across all markets 

24 

• Surface Communications 
• Submarine Combat Systems 
■ Surface Combat Systems 
1 Underway Replenishment Techniques 
■ Gun Weapon Systems 
■ Submarine Communications Systems 
1 Navigation Systems 
1 Fire Control Systems 
- Mine Systems 
1 General Missile Systems 
< Surface Weapons 
1 Mine Countermeasure Systems 
1 Small Manned Underwater Vehicles 
■ Surface USW Systems 
1 Tactical Control System Software 
• Surface Electronic Warfare Systems 
• Decision Support Systems 
• Vulnerability and Survivability Systems 
• Torpedo Countermeasures 
• Machinery Control Systems 
• Unmanned Undersea Vehicles 
• Sonar Imaging Systems 
• Surface, Submarine, and Carrier Structures (Naval 
Architecture) 

• SOF Mobility, Life Support and Mission Support 
Equipment and Systems 

■ Radar Systems 
■ Sonar Systems 
■ USW Deployed Systems 
« USW Launchers 
■ Surface Ship Missile Launcher 
» Submarine Periscopes and Masts 
• Carrier Combat Systems 

Medium High 

Relative product-importance growth3 

aHere, growth is indicated not so much by the increase in the size of a market but by the 
increase in the emphasis placed on that market. 

Figure 3.11—Cont'd. 
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Determining the adequacy of the magnitude of the shift is another component 
of the valuation system. Comparing the portfolio spectrum in this figure with 
that in Figure 3.8 for relative product importance unweighted by market- 
emphasis-growth factors, we see that several products have shifted distinctly to 
higher importance ratings—e.g., TBMD moves from Very Low to Low, and 
Torpedo Countermeasures moves from Low to Medium. From a portfolio 
perspective, therefore, NAVSEA products are already in markets that will be 
growing in emphasis in 2007. 

The idea of centrality combines product-market interactions (such as product 
importance in markets), market breadth, and market-emphasis-growth deter- 
mination, with characteristics associated with product-activity interactions. In 
the next subsection, we look at such interactions at a low-resolution, macro 
level, through the processes that encompass the organized resources. (The in- 
teractions of products and organized resources are described in Appendix C.) 

Product-Process Interaction 

To facilitate the analysis of centrality, the research team analyzed each product 
according to how the processes on which it was based would differ in 2007 from 
those of today (see Figure 3.12). As a component of a product or system, the 
activity—for example, setting software standards for the Submarine Combat 

RANDMfX30.3-3.f2 

Market assessments: growth3 

• Strategic change forces 

• Technology change forces 

• Business change forces 

Corporate      wMW      Corporate 
Centrality      1^ 3    Organization 

Products and product-market 
interactions: 

• Product-Market Breadth 

• Specific Product Importance 

• Relative Product Importance 

• Relative Product-Importance Growth 

• Market-Breadth Growth 

Product-activity interactions: 

• Product-Process Importance 

aHere, growth is indicated not so much by the increase in the size of a market but by the increase 
in the emphasis placed on that market. 

Figure 3.12—Road Map of Chapter Three, Showing That We Are at the Product-Activity 
Interactions Stage of the Analysis 
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System—is going to have the same number/code in 2007 as it has today, but the 
process itself (organization, personnel, and technologies that make it up) may 
have changed, as indicated in the discussion of Hull Forms and 
Hydromechanics in Appendix C, for which the primary equipment/facility for 
calculating computational fluid dynamics will be done on a computer by a 
mathematician rather than in a tow tank by a hydromechanical engineer. 

To evaluate the products in light of the processes they encompass, the research 
team took the basic processes associated with main task 4 of the RAND process 
code, "Execute Agency's Mission" (Table C.3), as shown in Table 3.8, which has 
direct relevance for evaluating how products are actually produced. (The other 
main tasks in Table C.3 relate more to how resources are acquired to ac- 
complish the production or are for internal planning purposes. Supporting ac- 
tivities, such as strategic planning, resource acquisition, and human-resource 
management, are not in the activities database.) 

Given the items on Table 3.8 as the major categories by which to evaluate the 
embedded processes for the product, the basic question becomes: 

Will the supporting processes be different in 2007 from what they are today? 

To measure the product-process interaction, evaluated by product-process 
change, the research team assessed the processes embedded in NAVSEA prod- 
ucts on the basis of our site visits and on the documentation those visits fur- 
nished. The team judged some of the products to be provided by world-class 

Table 3.8 

Processes Used in Rating NAVSEA Products 

Execute Agency's Mission 

Designate office of responsibility 

Provide operational information support 

Identify and market customer requirements 

Develop and manage technology 

Design products and/or services 

Market and sell 

Produce and deliver products/services 

Invoice and service customer 

Evaluate program against objectives 

RANDMR1303-T3.8 
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organizations—that is, organizations that had a good business model (i.e., a 
good way of performing individual activities and of organizing its entire value 
chain) and that could handle the changes in the future—requiring no 
adjustment of the processes. Therefore, although the products may change, the 
embedded processes are robust. For these products, the answer to the above 
question was, No, the processes would not be different and would get a zero in 
the ranking system: 0 for not different, 1 for different. 

Each of the 108 products was rated according to the aggregate of information 
just described, with binary scoring across the nine processes listed in Table 3.8. 
The results of this rating were summed across all processes, resulting in a 
maximum of 9 and a minimum of 0. If the team was in doubt about the rele- 
vance of a process to a product, we used the detailed processes shown in Table 
3.9 for clarification. Because the processes do not span a wide numerical range, 
the research team decided to bin the results according to the system shown in 
Table 3.10. The minimum—a "hard zero"—was difficult to achieve; the few 
hard-zero products were placed in the Very Low bin. All other results were 
distributed uniformly into the other three bins. 

The product-process interaction analysis—the final results of this process—is 
shown in Figure 3.13. 

Process change for NAVSEA products peaks roughly in the middle, indicating 
that most NAVSEA products are in an environment with a level of Low-to- 
Medium process change. The products that are rated at Very Low were shown 
by the analysis to be supported by robust processes that would endure through 
the coming decade or beyond. This is not to say that other parts of the envi- 
ronment, such as technology or strategic need, are not changing, only that the 
processes embedded in these products can handle such changes. 

At the other end of the range are the products that will have processes in place 
in 2007 that are very different from those in place today. The analysis showed, 
for example, that the basic manner in which two products—Information 
Technology Services and Shipyard Activities—are produced will have a different 
business model (see Chapter Four for a description of such changes) and that 
the interactions of customers and clients with the product will be different from 
what they are today, if they in fact occur today. One of the very new products, 
Decision Support Systems, is in this category because no processes are cur- 
rently in place to provide it. The other new product, Interoperability, which is 
already under development, is supported by existing processes and is rated at a 
Medium process-change level, as shown in the figure. 
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Table 3.9 

Detailed Processes Used in the Product Evaluation 

Designate office of responsibility 
• Establish the operations structure 
• Initiate program documents 
• Assess adherence to laws, plans, etc. 

• Integrate resources 

Provide operational information support 
• Collect operational information 
• Aggregate and analyze operational 

information 

• Provide situation assessments to 
decisionmakers 

• Provide technical advice to tactical 
commander 

Identify and market customer 
requirements 
• Determine customer needs and wants 
• Conduct qualitative assessments 
• Conduct quantitative assessments 

• Predict customer wants and needs 

Develop and manage technology 
• Sponsor work on defense-related 

technology 
• Establish parameters for technical feasibility 

• Maintain corporate knowledge base 

• Set technical standards 
• Control technical documentation and 

configuration management 
• Exchange technical information 
• Perform basic research 
• Perform applied research 
• Perform advanced research 
• Perform technology scan and identify 

promising technology 
• Evaluate technical feasibility of proposals 

Develop and manage technology (cont'd.) 
• Develop operational guidelines for 

technology use 
• Transfer technology 

Design products and/or services 
• Develop product/service concept and plans 
• Design, build, evaluate prototype products 
• Refine existing products/services, modernize 

and upgrade 

• Test effectiveness of products 
• Prepare for production 

Market and sell 
• Market products and/or services to customer 

group 
• Process customer orders 

Produce and deliver products/services 
• Acquire material and technology for 

production 
• Convert resources/inputs into products 
• Deliver products 
• Manage production and delivery processes 

• Deliver service to customers 

Invoice and service customer 
• Bill the customer 
• Provide post-delivery service 
• Manage customer feedback 

Evaluate program against objectives 
• Assess technical test results 
• Assess deviations and waivers 
• Assess program cost, schedule, and 

performance 
• Assess environmental and safety compliance 

RANDMR1303-T3.9 



106       Transitioning NAVSEA to the Future: Strategy, Business, Organization 

Table 3.10 

Binning Thresholds for Scoring of 
Process Change in Products 

0-0 = 0 Very low 

1-3 = 1 Low 

4-6 = 2 Medium 

7-9 = 3 High 

MHDMR1303-T3.I0 

COMMERCIAL AVAILABILITY 

Just as some products, such as ocean acoustics/sonar, are, according to Gaffney 
and Saalfeld (1999, p. 15), specific to the Navy, other products have alternatives 
available in the commercial world. Availability of alternatives will be crucial in 
the future as part of three decision strategies: 

• To develop sources in the private sector for products that are currently 
without such sources, thereby ensuring a healthy competitive environment 

• To encourage a healthy competitive environment in which alternatives are 
commercial sources 

• To determine which products that have not yet been outsourced can be 
more fully outsourced (i.e., to find a commercial firm that can create a new 
product line by providing the outsourced product). 

A well-defined set of competitors providing products of similar type and quality 
is a component of the conventional definition of a market. 

To understand the availability of products similar to the NAVSEA products, the 
research team defined the nature of the NAVSEA product or service using the 
detailed activities that gave rise to the product, then searched the U.S. 
Department of Commerce Standard Industrial Classification (SIC) System 
(http://www.census.gov/epcd/www.sic.html) to search for commercial sources 
of that product. To locate a specific product, the team searched the listings in 
Thomas' Register of American Manufacturers (1997), information from dis- 
cussions with NAVSEA staff during our site visits, and the research team's ex- 
pertise. 
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We used the following basic question to determine the commercial availability 
of a product: 

In 2007, will there exist or could there be made available a credible commercial 
source for this product? 

A credible commercial source is an organization or company that can deliver the 
product in the same time frame, with the same or similar characteristics, and of 
the same quality as the product provided by NAVSEA. Using a simple binary 
rating system—0 for not commercially available, 1 for commercially available— 
we determined which of the NAVSEA products would have availability com- 
mercially. Table 3.11 lists the commercially available analogues for NAVSEA 
products. Organized by their product groups, the 29 products that are listed 
represent 25 percent of the total NAVSEA product portfolio and nine out of the 
13 NAVSEA product groups. 

None of the products from the Vehicles, SOF Systems and Capabilities, Explo- 
sives RDA&M, and Communications Systems and Capabilities product groups 
is commercially available. A commercial analogue would have NAVSEA 
product-group managers for these groups. Those managers would be con- 
sidering the first decision strategy to ensure commercial sources for products in 
these groups. 

The product-group managers for groups with an abundance of commercially 
available alternatives—Engineering Services, for which about two-thirds of the 
products have commercial analogues, and Management Services, for which al- 
most half of the products are available commercially—should be considering 
the second strategy while maintaining enough in-house work and expertise that 
the Brilliant-buyer responsibilities for NAVSEA—special arrangements that en- 
sure value to the customer—can be fulfilled. 

At the same time, these managers should be considering the third strategy so 
that new products needed by NAVSEA customers and clients can be developed 
and added to their portfolio. 

Through decisions such as these, and in their plans for restructuring markets 
and repositioning products, the product group managers become instruments 
of the strategic intent of the senior NAVSEA leadership. 

Commercial availability is yet another element to be factored into the determi- 
nation of NAVSEA's competitive advantage. The above decision strategies will 
help to further clarify the centrality of a product to the corporation, the topic of 
the final section of this chapter. 
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57 
• USW Operational Range Assessment Systems 
• USW Analysis 
• Missile Simulators, Trainers, and Test/Diagnostic 

Equipment 
• Weapon and Combat System Assessment Systems 
• MIW Simulation Software 
• Coastal Warfare Analysis 
• Theater Warfare Analysis 
• Underwater Warheads 
• Packing, Handling, Storage, and Transport ol 

Ordnance 
• Tomahawk Systems 
• General Missile Systems 
• Electromagnetic Energy Technology Products 

(Microwave Weapons) 
■ Surface Weapons 
• Weapons Materials 
• Precision Guided Munitions 
• Submarine Communications Systems 
• Sonar Imaging Systems 
• Submarine Defensive Systems 
• Electromagnetic Environmental Effects Control 

Measures 
• vulnerability and Survivability Systems 
• Acoustic Signatures and Silencing Systems 
• Non-acoustic Signatures and Silencing Systems 
• Physical Security Systems 
• Surface Defensive Systems 
• Ordnance Environmental Support 
• Legacy Battery Systems 
• Electrochemical Power System Development 
• SOF Mobility, Life Support and Mission Support 

Equipment and Systems 
• SOF Sensor Systems 
• USW Launchers 
• Submarine Missile Launcher Integration 
• Gun Weapon Systems 
• Surface Ship Missile Launcher 
• Small Arms 
• Small Arms Ammunition Management Systems 
• Foreign Military Sales 
• Missions Other Than War (MOTW) Systems 
• Environmental/Pollution Abatement Systems 
• Navigation Systems 
• Sonar Systems 
• Radar Systems 
• Unmanned Undersea Vehicles 
• Combatant Craft 
• Marine Corps Vehicle Systems and Components 
• Small Manned Underwater Vehicles 
• Submarine Combat Systems 
• Surface USW Systems 
a Surface Combat Systems 
• Mine Systems 
• Mine Countermeasure Systems 
a Torpedo Countermeasures 
• Tactical Control System Software 
• Carrier Combat Systems 
• Fire Control Systems 
• Submarine Electronic Warfare Systems 
• Surface Electronic Warfare Systems 
• Explosive Safety Engineering 

Very low Low 

Process change 

Figure 3.13—Number of Products Falling into One of Four Binned Product-Process 
Change Evaluation Categories. Products in the High bin are supported by rapidly 

changing processes. 
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Product-process change is the extent 
 to which supporting processes — 

for a given product will be 
different in 2007 

33 
• Readiness Analysis 
■ Aircraft Modeling & Simulation 
• Laser Weapon Systems 
• Interoperability 
• Surface Communications 
• Chemical-Biological Warfare Defense 
• Ship and Submarine Design 
• Surface and Undersea Vehicle Materials and 

Processing Technology 
• Surface, Submarine, and Carrier Structures (Naval 

Architecture) 
• Legacy Microwave Component Technology 
• Legacy Microelectronic Technology 
• Legacy Radar Engineering and Industrial Support 
• Hull Forms and Hydromechanics 
• Logistics Systems 
• Cost Engineering Services 
• Configuration Management 
• Torpedo Depot Management and Operations 
• USW Range Management 
• Budget Preparation, Documentation, and Mgt. 
• Research on Semiconductors 
• Propulsion Machinery Systems and Components 
• Machinery Control Systems 
• Auxiliary Machinery Systems and Components 
• Electrical Machinery Systems and Components 
• Hull and Deck Machinery Systems and Components 
• Habitability and Hull Outfitting Systems and 

Components 
• Propulsors 
• Submarine Periscopes and Masts 
• Night Vision/Electro-optics 
• Infrared Sensor Systems 
• Laser Sensor Systems 
• Rocket, Missiles, and Gun Propulsion 
• Energetic Materials  

11 
• Navy Metrology Systems 
■ TBMD 
■ Technical Management 
■ Total Ship System Engineering 
• Shipyard Activities—Non-Nuclear 
> Program Management for Acquisitions 
• Program Management for Repair and Maintenance 
• General Management Activities 
• Contracts and Contract Administration 
• Information Technology Services 
• Decision Support Systems 

Medium High 

Process change 

Figure 3.13—Cont'd. 
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Table 3.11 

Commercially Available NAVSEA Products 

Management services 
• Torpedo Depot Management and 

Operations 

• USW Range Management 

• Navy Tactical Training Range (NTTR) 
Management 

• Small Arms Ammunition Management 
Systems 

• Information Technology Services 

Test, evaluate, and assess 
• Missile Simulators, Trainers, and Test/ 

Diagnostic Equipment 
• Navy Metrology Systems 
• Aircraft Modeling and Simulation 

Bullets 
• Packing, Handling, Storage, and Transport 

of Ordnance 

Defensive systems 
• Physical Security Systems 

Launching systems 
• Small Arms 

Warfare systems 
• Submarine Combat Systems 

Engineering services 

• Ordnance Environmental Support 

• Diving, Salvage, and Life Support Systems 

• Surface and Undersea Vehicle Materials and 
Processing Technology 

• Legacy Microwave Component Technology 

• Legacy Microelectronic Technology 

• Legacy Radar Engineering and Industrial 
Support 

• Research on Semiconductors 
• Legacy Battery Systems 
• Logistics Systems 

• Shipyard Activities—Non-Nuclear 
• Electrochemical Power System Development 
• Cost Engineering Services 

Platform systems 

• Environmental/Pollution Abatement Systems 
• Habitability and Hull Outfitting Systems and 

Components 

Sensor systems 
• Night Vision/Electro-optics 
• Infrared Sensor Systems 
• Radar Sensor Systems 

KMIDMR1303-T3.11 

CORPORATE CENTRALITY 

Although many commercially available products are also High importance 
products, the flip side of commercial availability could be considered corporate 
centrality: the importance of NAVSEA products in the markets and how broadly 
the products meet the needs and preferences of customers in more than one or 
a few NAVSEA markets—importance and breadth in markets growing in 
emphasis. (See Figure 3.14.) 

Recall the example that Gaffney and Saalfeld (1999, p. 15) give of the national 
naval responsibility of ocean acoustics for the Science and Technology portfolio 
of the Navy. Ocean acoustics is central to the corporation—the Department of 
the Navy—because it is essential to the Department of the Navy's ability to de- 
tect enemy ship and weapon signatures and an area that no other mission 
agency or private enterprise can reasonably be expected to support. 
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Market assessments: growth3 

• Strategic change forces 

• Technology change forces 

• Business change forces 

Products and product-market 
interactions: 

• Product-Market Breadth                  BM        ^k 

• Specific Product Importance                             * 

Corporate 
Centrality ■► 

Corporate 
Organization 

• Relative Product Importance                         Jt 

•  Relative Product-Importance Growth       ^f 

• Market-Breadth Growth                    ^f 

Product-activity interactions:        ^r 

•  Product-Process Importance 

aHere, growth is indicated not so much by the increase in the size of a market but by the increase 
in the emphasis placed on that market. 

Figure 3.14—Road Map for Chapter Three, Showing That We Are at the Corporate- 
Centrality Stage of the Analysis 

As we have seen in the figures in this chapter, sonar is essential—rated in the 
highest category on most measures of value, including breadth. It is central to 
the portfolio of products and hence central in the corporation. 

However, centrality has a two-level hierarchy: portfolio centrality and niche 
centrality. 

Portfolio Centrality 

Given the portfolio-analysis perspective of this chapter, we defined product 
centrality using measures of relative product importance in markets growing in 
emphasis (see Figure 3.11) and market breadth (see Figure 3.9). Here, we place 
the NAVSEA products on a two-dimensional grid according to the intersection 
of importance and breadth in markets growing in emphasis (the intersection of 
relative product-importance growth and market-breadth growth), in Figure 
3.15. The scale on each dimension ranges from Very Low (corresponding to a 
value of 0) to High (corresponding to a value of 3). The products sharing the 
coordinates of 16 intersections are listed in the corresponding cells. 
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(0,3) 

• Interoperability                                                                         I 
• Acoustic Signatures and Silencing Systems                              | 
• Non-acoustic Signatures and Silencing Systems                       1 
• Legacy Microwave Component Technology 
• Legacy Microelectronic Technology                                   1 
• Legacy Radar Engineering and Industrial Support              1 
• Legacy Battery Systems                                                    . 
• Total Ship System Engineering                                                 1 
• Configuration Management                                                  | 
• Infrared Sensor Systems                                                   i 
• Laser Sensor Systems                                                 « 3\ 

• Navy Metrology Systems 
• Weapons Materials 
• Ordnance Environmental Support 
• Electrochemical Power System Development 
• Explosive Safety Engineering 

(0,2) 

• Weapon and Combat System Assessment Systems                | 
• Readiness Analysis 
• Coastal Warfare Analysis                                                         1 
• Theater Warfare Analysis                                                         1 
• Packing, Handling, Storage, and Transport of Ordnance      i 
• Submarine Defensive Systems                                             ' 
• Electromagnetic Environmental Effects Control Measures         1 
• Chemical-Biological Warfare Defense                                    | 
• Surface Defensive Systems 
• Ship and Submarine Design                                                     1 
• Hull Forms and Hydromechanics                                              | 
• SOF Sensor Systems 
• Submarine Missile Launcher Integration                                   ' 
• Propulsion Machinery Systems and Components                     1 
• Auxiliary Machinery Systems and Components                         1 
• Electrical Machinery Systems and Components                        . 
• Hull and Deck Machinery Systems and Components                1 
• Habltablllty and Hull Outfitting Systems and Components  | 
• Propulsors 
• Night VIslon/Electro-optlcs                                                    ' 
• Submarine Electronic Warfare Systems                                    1 
• Rocket, Missiles, and Gun Propulsion                                       1 
• Energetic Materials                                                          yg) i 

• Missile Simulators, Trainer», and Test/Diagnostic 
Equipment 

• MIW Simulation Software 
• Navy Tactical Training Range (NTTR) 

Management 
• Small Arms Ammunition Management Systems 
• Missions Other Than War (MOTW) Systems 

(0,1) 

•USW Analysis                                                                    | 
• Torpedoes                                                                     i 
• Underwater Warheads                                                     ' 
• Tomahawk Systems                                                        1 
• Ballistic Missile Systems                                                      1 
• Precision Guided Munitions 
• Physical Security Systems                                             1 
• Small Arms                                                                  | 
• Combatant Craft 
• Marine Corps Vehicle Systems and Components            (1,1) [ 

• USW Operational Range Assessment Systems 
• Aircraft Modeling and Simulation 
• Electromagnetic Energy Technology Products 

(Microwave Weapons) 
• User Weapon Systems 
• CADs, PADs, and AEPs—pyrotechnic devices 
• Diving, Salvage, and Life Support Systems 
• Surface and Undersea Vehicle Materials and 

Processing Technology 
• Research on Semiconductors 
• Shipyard Activities—Non-Nuclear 
• Torpedo Depot Management and Operations 
• USW Range Management 
• Program Management for Acquisitions 
• Program Management for Repair and Maintenance 
• General Management Activities 
• Information Technology Services 
• Environmental/Pollution Abatement Systems.    . 

•TBMD                                                                                     j 
• Logistics Systems                                                         ■ 
• Cost Engineering Services                                             J 
• Budget Preparation, Documentation, and Management            I 
• Technical Management                                                    i 
• Contracts and Contract Administration                                   . 
• Foreign Military Sales 

I     I Portfolio central 

I     I Niche analysis required 

(1,0) | 

Very low Low 

Relative product importance in markets growing in emphasis 

NOTE: Bold text indicates that existing credible commercial sources are available. 

Figure 3.15—Product Centrality, Indicated by the Intersection of Relative Product 
Importance and Breadth in Markets Growing in Emphasis in Cells Toward the 

Upper Right 
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!    • Submarine Communications Systems 
I    • Sonar Imaging Systems 
|    • Surface Communications 
■ • Machinery Control Systems 
I    • Navigation Systems 
|    • Unmanned Undersea Vehicles 
■ • Decision Support Systems 

|                                                                             (2,3) 

• Submarine Periscopes and Masts 
• Sonar Systems 
• Radar Systems 
• USW Deployed Systems 

(3,3) 

I    • General Missile Systems 
1    • Surface Weapons 
.    • Vulnerability and Survivability Systems 
I    • Surface, Submarine, and Carrier Structures 
|       (Naval Architecture) 
I    • SOF Mobility, Life Support and Mission Support 
■ Equipment and Systems 
I    • Gun Weapon Systems 
1    • Underway Replenishment Techniques 
.    • Small Manned Underwater Vehicles 
I    ' Submarine Combat Systems 
|    • Surface USW Systems 
■ • Surface Combat Systems 
'    • Mine Countermeasure Systems 
I    • Torpedo Countermeasures 
■ • Tactical Control System Software 

• Fire Control Systems 
I    • Surface Electronic Warfare Systems 

|                                                                                          (2,2) 

• USW Launchers 
• Surface Ship Missile Launcher 
" Carrier Combat Systems 

(3,2) 

I    • Mine Systems 

|                                                                                          (2,1) (3,1) 

I      I Portfolio central 

I      I Niche analysis required 

|                                                                                          (2,0) (3,0) 

Medium High 

Relative product importance in markets growing in emphasis 

Figure 3.15—Cont'd. 
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Products that are both broad and important in these markets growing in 
emphasis—those in the white area—are clearly central from the portfolio 
perspective. Products in the lower fourth and in the left-hand side of the plot 
are candidates for a more detailed analysis of whether they have niche 
centrality or can be repositioned—outsourced—because they have commercial 
analogues. 

All product groups are represented in the portfolio-central category of Table 
3.12. All the products for the groups Warfare Systems, Sensor Systems, SOF 
Systems and Capabilities, and Communications Systems and Capabilities are 
present, implying that those product groups are 100-percent portfolio central. 

Niche Centrality 

We now need to distinguish the niche products with importance in only a few 
markets from those products that might have been ranked in the left-hand side 
of the importance-breadth plot (Figure 3.10) because they were truly unimpor- 
tant and nonbroad. A niche product may define a market, making that market a 
niche market, a definition common in the high-tech and high-performance 
product markets in the commercial world. For NAVSEA to meet the needs of 
very sophisticated customers for highly specialized products, the route to com- 
petitive and sustainable advantage may be through differentiation rather than 
cost leadership or other strategies for market dominance. For example, in its 
Market Niche Strategy subsection's discussion on sourcing, Shipbuilding 
Technology and Education (NRC, 1996, p. 34) notes that 

U.S. shipbuilders must target niche markets because the yards will find it diffi- 
cult to compete in high-volume production markets where foreign competitors 
are well entrenched They must select shipbuilding market niches in which 
they can be competitive, adapt the technologies required to develop competi- 
tive products, apply the product technologies required to differentiate their 
products (ship designs) from competitors' products, develop the process tech- 
nologies required to design and build these products competitively, and last but 
not least, develop strategies for the procurement of everything the yard cannot 
make efficiently. 

To evaluate in more detail the distribution of relative-importance scores for the 
products in Figure 3.15 labeled "Niche analysis required," the research team 
binned the distribution of importance scores for these products, using the 
scoring system developed in the Specific Product Importance—NAVSEA Market 
Structure subsection. Products that have an abundance of 6s—Market- 
Defining scores (see also The RAND Product-Rating System section in Appendix 
C)—are surely candidates for the niche-market-centrality category. Figure 3.16 
displays the rank-ordered products with the characteristic of having at least one 
importance score in the Market-Defining category. 
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Table 3.12 

Portfolio-Central Products and Associated Product Groups 

Test, evaluate, assess 
• Weapon and Combat System Assessment 

Systems 
Readiness Analysis 
Coastal Warfare Analysis 
Theater Warfare Analysis 

Bullets 
Packing, Handling, Storage, and Transport of 
Ordnance 
General Missile Systems 
Surface Weapons 

Communications systems and capabilities 
Submarine Communications Systems 
Sonar Imaging Systems 
Interoperability 
Surface Communications 

Launching systems 
USW Launchers 
Submarine Missile Launcher Integration 
Gun Weapon Systems 

Surface Ship Missile Launcher 

Defensive systems 
Submarine Defensive Systems 
Electromagnetic Environmental Effects 
Control Measures 
Chemical-Biological Warfare Defense 
Vulnerability and Survivability Systems 
Acoustic Signatures and Silencing Systems 
Non-acoustic Signatures and Silencing 
Systems 
Surface Defensive Systems 
Mine Countermeasure Systems 
Torpedo Countermeasures 

Engineering services 
Ship and Submarine Design 
Surface, Submarine, and Carrier Structures 
(Naval Architecture) 
Legacy Microwave Component Technology 
Legacy Microelectronic Technology 
Legacy Radar Engineering and Industrial 
Support 
Legacy Battery Systems 
Total Ship System Engineering 
Hull Forms and Hydromechanics 
Configuration Management 

SOF systems and capabilities 
SOF Mobility, Life Support and Mission 
Support Equipment and Systems 
SOF Sensor Systems 

Platform systems 
• Propulsion Machinery Systems and 

Components 
Machinery Control Systems 
Auxiliary Machinery Systems and Components 
Electrical Machinery Systems and Components 
Hull and Deck Machinery Systems and 
Components 
HabiFability"and Huiröutfittlng Systems and 
Components 
Propulsors 
Navigation Systems 
Underway Replenishment Techniques 
Submarine Periscopes and Masts 

Sensor systems 
Sonar Systems 
Night Vision/Electro-optics 
Infrared Sensor Systems 
Radar Systems 
USW Deployed Systems 
Laser Sensor Systems 

Vehicles 
Unmanned Undersea Vehicles 
Small Manned Underwater Vehicles 

Warfare systems 
Submarine Combat Systems 
Surface USW Systems 
Surface Combat Systems 
Mine Systems 
Tactical Control System Software 
Decision Support Systems 
Carrier Combat Systems 
Fire Control Systems 
Submarine Electronic Warfare Systems 
Surface Electronic Warfare Systems 

Explosives RDA&M 
Rocket, Missiles, and Gun Propulsion 
Energetic Materials 

Products with commercially 
available sources 

RANDMR1303-T3.12 
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Program Management for Repair 
and Maintenance 

Program Management for Aquisitions 

Torpedo Depot Management 
and Operations 

Shipyard Activities—Non-Nuclear 

Diving, Salvage, and Life Support 
Systems 

Missions Other Than War (MOTW) 
Systems 

MIW Simulation Software 

Combatant Craft 

Physical Security Systems 

Precision Guided Munitions 

^ Ballistic Missile Systems 
u 
•D Foreign Military Sales 

r£ Contracts and Contract 
Administration 

Technical Management 

Budget Preparation, Documentation, 
and Management 

Cost Engineering Services 

TBMD 

Marine Corps Vehicle Systems 
and Components 

Tomahawk Systems 

Torpedoes 

Logistics Systems 

Small Arms 

Underwater Warheads 

BANDMH1303-3. tS 

0 12 3 

Total markets in which product had a Market-Defining score of 6 

Figure 3.16—Market-Defining Niche Products 

From the figure, the Logistics Systems product is a Market-Defining product in 
three markets and surely should be considered a niche-central product (as 
should Small Arms and Underwater Warheads). Likewise, the products Torpe- 
does through Foreign Military Sales, which contribute to the definition of two 
markets, should also be considered niche central. Any product that receives a 
rating of Market-Defining should be considered niche central. 

What of the products that are rated Important in some or many markets but not 
Market-Defining in any markets? These are the products the research team 
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designated as 3s. Similarly to the rating system described in Appendix C, this 
score indicates a greater distance from the center of the niche than for Market- 
Defining products, as well as a greater distance from the portfolio-central prod- 
ucts. The Important niche products are rank-ordered in Figure 3.17. 

The spectrum of Important products is broad, with more in the less-important 
than more-important scores, indicating a continuous transition to noncentral- 
ity. The USW Analysis and Missile Simulators, Trainers, and Test/Diagnostic 
Equipment products are far closer to the corporate center than are the products 
at the other end of the spectrum, such as Surface and Undersea Vehicle 
Materials and Processing Technology, which have only one Important score. 

RANDMR1303-3.17 

Research on Semiconductors 

Surface and Undersea Vehicle 
Materials and Processing Technology 

CADs, PADs, and AEPs—pyrotechnic 
devices 

Electromagnetic Energy Technology 
Products (Microwave Weapons) 

Explosive Safety Engineering 

Ordnance Environmental Support 

Weapons Materials 

■D 
p Navy Metrology Systems 

Environmental/Pollution 
Abatement Systems 

Information Technology Services 

General Management Activities 

USW Operational Range 
Assessment Systems 

Small Arms Ammunition 
Management Systems 

Missile Simulators, Trainers, and 
Test/Diagnostic Equipment 

USW Analysis 

0 12 3 4 

Total markets in which product had an Important score of 3 

Figure 3.17—Important Niche Products 
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A representation of a scale of increasing centrality for the niche-central prod- 
ucts is shown in Figure 3.18, in which all the products in the "Niche analysis re- 
quired" sector of the 2-D plot in Figure 3.15 are listed by name and rank in 
Figure 3.16 (for niche centrality) and Figure 3.17 (for niche importance). The 
bottom-most products in the figure meet neither the Market-Defining nor 
Important criterion; they are ranked Supporting to all or any products. In fact, 
for the last product listed, Aircraft Modeling and Simulation, there are no mar- 
kets or matching customers in the Market-Product-Activity analysis. For this 
product, the research team concluded that, although activities were listed in the 
internal NAVSEA efforts and available from other sources, none of the NAVSEA 
markets benefited from these efforts. 

Product-Group Centrality 

We have presented important and central products individually. Now, we look 
at the centrality of the groups themselves. The products in these groups were 
binned into the four categories of centrality: Central, Defining, Important, and 
Supporting. We calculated the percentage of products in each of these 
categories for each of the product groups and display them in Figure 3.19. 

In this figure, the product groups whose individual products are listed as 
portfolio central in Figure 3.15 and Table 3.12 are shown here to be 100-percent 
Central: Warfare Systems, Sensor Systems, SOF Systems and Capabilities, and 
Communications Systems and Capabilities. The other product groups contain 
a mix of categories, indicating those in which niche products preponderate 
(Management Services) or may have niche markets (Vehicles). The product 
groups Defensive Systems and Vehicles have products either in the Central or in 
the Defining categories, indicating a high level of corporate centrality from both 
a portfolio and a niche perspective. 

The Management Services product group has no products in the Central cate- 
gory and an abundance of products in the Defining category—more than for 
any other product group. In the for-profit/commercial world, the general 
manager for this product group would be said to have adopted a niche strategy 
in the marketplace, as shipbuilders were advised to do in the quotation above. 
As was emphasized earlier in this chapter in the discussion of repositioning, the 
advantage of such a strategy is that each activity for this product group can be 
tailored precisely to the segment's needs and has the potential for achieving 
lower cost or greater differentiation than the broader-line competitors. The 
manager for the Sensor Systems product group would be said to have adopted a 
central strategy, in which the firm can share activities across its various 
segments (called business units in Chapter Four). These strategies are in- 
trinsically neither good nor bad—only different in regard to how they interact 
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» Underwater Warheads 
> Small Arms 
» Logistics Systems 
> Torpedoes 
> Tomahawk Systems 
« Marine Corps Vehicle Systems and Components 

TBMD 
Cost Engineering Services 
Budget Preparation, Documentation, and Management 

':' ' Technical Management 
Market-     , > Contracts and Contract Administration 
Defining  ; , Foreign Military Sales 
products     ( Ballistic Missile Systems 

Precision Guided Munitions 
Physical Security Systems 
Combatant Craft 
MIW Simulation Software 
Missions Other Than War (MOTW) Systems 
Diving, Salvage, and Life Support Systems 
Shipyard Activities—Non-Nuclear 
Torpedo Depot Management and Operations 
Program Management for Acquisitions 
Program Management for Repair and Maintenance 

Important 1 
products I 

Electrochemical Power System Development 
Support 1 Navy Tactical Training Range (NTTR) Management 
products 1 USW Range Management 

Laser Weapons Systems 
Aircraft Modeling and Simulation 
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central 

NOTE: Bold text indicates commercial-source availability. 

Figure 3.18—Increasing Scale for Niche Product Centrality 
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Figure 3.19—Centrality for NAVSEA Product Groups 

with the marketplace and how they fit into the overall corporate strategy for 
creating value for customers and clients (see Chapter Four). 

Centrality and the Organization 

If NAVSEA were organized along the lines of product-group managers, then the 
manager for Management Services could be asking herself about the wisdom of 
being a niche player if the emphasis in corporate NAVSEA is on centrality and 
coreness. She might consider divesting or outsourcing some of the less central 
products and repositioning some of her Market-Defining products so that a 
better mix of corporate centrality results. Similarly, the manager for Warfare 
Systems might ask himself if he is being too conservative by being solely in the 
Corporate-Central category if the increasing emphasis in the NAVSEA corpora- 
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tion is on being agile and innovative. He might consider experimenting with 
some new products that start in the Important category, repositioning them to 
higher-centrality categories as the products mature in the marketplace or 
abandoning them if they do not create the intended value. 

Growth in Market Emphasis and Centrality 

Finally, we consider the level of centrality for corporate NAVSEA with regard to 
specific markets (rather than with regard to specific products or product 
groups) in relation to the forecasts of growth in market emphasis. To do so, we 
revisit the total product importance for all NAVSEA products in the various 
markets. This characteristic of growth in market importance for NAVSEA 
products is shown in Figure 3.20. All histogram bars sum to 100 percent. 
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Figure 3.20—Total Importance of Products for All NAVSEA Markets, Scaled by the 
Market-Emphasis-Growth Forecasts 
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The market groupings are evident. The Acquisition Support, Operational 
Availability, and Defense Systems markets are clearly in a group by themselves, 
capturing more than half of the total importance for all products across all mar- 
kets. These markets and the products in these markets deserve the highest of 
management attention, because so much of the market perception of value for 
NAVSEA comes from them. Moreover, these are the markets that will be grow- 
ing the fastest in emphasis in 2007. 

A second grouping of markets is evident for the Anti-Surface Ship Warfare 
market to the Intelligence market. Almost one-third of the total perceived 
importance in the marketplace comes from the products in these markets, and 
these products, too, should receive a commensurate degree of management 
attention. The other markets are not significant sources of perceived value for 
NAVSEA products, although they deserve to be monitored for signposts. Recall 
that in the Signposts for Changes in Market-Emphasis Growth subsection of 
this chapter, a number of signposts of change were indicated and could herald a 
change in emphasis for the Navy and NAVSEA, depending on the external 
situation. Attention to such signposts and their regular review is a key to 
business planning in the coming decade for NAVSEA. 

These examples demonstrate that the concept of growth in market emphasis 
can be projected onto both products and markets and can be used to gain 
insights into market centrality and portfolio centrality. This information can be 
projected onto the supporting activities to gain more insight into the centrality 
of these components of the Market-Product-Activity Model. Moreover, the 
various aspects of centrality discussed in this section can be used as an entry 
point for consideration of organizational design. Understanding NAVSEA 
markets, products, and activities will be essential to understanding the core 
businesses and the vertical and horizontal linkages for NAVSEA in the twenty- 
first century. 



Chapter Four 

ORGANIZATION 

The changing of activities and the expression of a new strategic intent—the 
shifting of enterprises, or primary purposeful activities of the organization, what 
Porter (1990, p. 37) calls positioning for competitive advantage—create a need 
for change in NAVSEA's organizational structure. To accommodate changes in 
the enterprise so that the organization can focus on the activities that are cen- 
tral to the enterprise at a given time, NAVSEA must realign its organizational 
structure. Failing to achieve alignment, the organization will be ineffective in 
meeting its mission through its new enterprise. Inflexibility and rigidity- 
failure and inability to change—are the primary causes of an organization's 
death (Katz and Kahn, 1978). 

The analyses of activities and product centrality in Chapter Three can be used 
as the entry points for considering organizational design. They are particularly 
important for the size stage (not included in this report). Understanding 
NAVSEA markets, products, and activities is crucial to understanding the core 
businesses, the vertical and horizontal linkages, and the size for NAVSEA in 
2007. 

INTRODUCTION 

We approached the third task in the project—the organizational design task— 
from the perspective of NAVSEA as a single, diverse "corporation" composed of 
all the organizational elements needed to design, acquire, produce, support, 
and dispose of naval platforms and systems in 2007. The underlying premise is 
that, in the role of corporate headquarters for this mega-organization, NAVSEA 
can add substantial value by managing the portfolio of these interrelated ele- 
ments, or businesses, to achieve outcomes of importance, such as high levels of 
customer service or efficiency for customers and stakeholders, that could not be 
achieved by each separate business alone. We focused not on evolving the 
present organization to the planning time horizon, the year 2007 but, rather, on 
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determining an appropriate organization matched effectively to markets, prod- 
ucts, and activities ofthat time period, as identified in Chapter Three. 

With this in mind, we segmented this corporation into business units that can 
be employed to carry out the enterprise of the corporation, what Carl Builder in 
his essay "The American Military Enterprise in the Information Age" (1999, p. 
28) clarified as "a deliberately different idea from the . . . objective, mission, 
role, or purpose of an institution. Enterprise tells us about the activities that 
preoccupy an organization." The essay makes a distinction between an 
organization's primary purpose and how it fulfills that purpose—its enterprise. 

We use the term purpose in this section to describe an organization's reason for 
existence and the essence of its objective. To show how these concepts work 
together, Builder provides IBM, a business organization, as an example. IBM's 
purpose—to make a profit for its owners—has remained constant over time, 
but its enterprise has changed: from making office machines, primarily type- 
writers; to making large computers (Builder, 1999, p. 28); to making personal 
computers; to providing services. We borrow Builder's conception of enterprise 
because it fits closely with the activities analysis described in Chapter Three and 
with the concept of strategic intent (industry structure and positioning) intro- 
duced in Chapter Three and elaborated below. 

Because they are key to the achievement of NAVSEA's mission and strategy, 
some businesses in this portfolio should be managed more intensively. We re- 
fer to these as core businesses. Core businesses serve as a primary focus of se- 
nior leadership attention. 

Although we believe that NAVSEA's purpose will remain unchanged in 2007 
from what it is now—to ensure that the Department of the Navy has superior 
and operational ships and ship systems—some of the activities it undertakes to 
accomplish that purpose will change, as will centrality of those activities to the 
enterprise. Some activities are new, some disappear, some are higher in impor- 
tance in 2007 than in 2000, and some are lower in importance than in 2000. 
Through our measures of importance and centrality, we capture how closely 
the activities align with NAVSEA 2007's enterprise: The scorings tell us in which 
activities NAVSEA should be most engaged in 2007. 

It is the changing of activities and the shifting of enterprise that expresses a new 
strategic intent—how NAVSEA deploys corporate resources to accomplish its 
mission and provide value to its stakeholders—and that creates a need for 
change in NAVSEA's organizational structure. To accommodate changes in the 
enterprise so that the organization can focus on the activities that are central to 
the enterprise at a given time, NAVSEA must realign the organizational 
structure. 
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All organizations face the challenges of shifting enterprises. For example, in an 
interview with Sea Power (April 2000, p. 61), H. Lee Buchanan II, Assistant 
Secretary of the Navy (RD&A), expressed in the vision he calls "Keeping 
America's Navy Number One in the World," how the enterprise of the Naval 
Research Laboratory is shifting and how, as a result, the organization's 
structure needs to be realigned: 

Our job now is to learn how to adopt and adapt the results of others rather than 
to generate the results ourselves. So what we must do is learn how to bring 
technologies from outside the Navy to the inside. This is very different from 
what we've had to do before. The military, up until 10 to 15 years ago, was al- 
ways in the forefront of every modern technology.... We are not set up right— 
organizationally or psychically—to go out and be more a consumer of technol- 
ogy rather than a producer of technology. 

The Naval Sea Systems Command exists within, and serves, a larger organiza- 
tion—the Department of the Navy. Given NAVSEA's consistent purpose, it is 
not surprising that we can trace the roots of a NAVSEA-like organization back to 
the creation of the Navy Department in 1798. When Benjamin Stoddert, 
Secretary of the Navy, designated Joshua Humphreys Principal Naval 
Constructor of the United States in May of that year, the concept of having an 
organization responsible for providing technical support for ships emerged 
(Wright, 1959). 

Since 1798, the Navy has structured a number of organizations to fulfill the ba- 
sic purpose that NAVSEA accomplishes today: ensuring that the Department of 
the Navy has superior and operational ships and ship systems. The primary re- 
sponsibility for ensuring that the Department of the Navy has superior and op- 
erational ships and ship systems has been given to such organizations as the 
Board of Navy Commissioners, established in 1815; the Bureau of Construction, 
Equipment, and Repair, established in 1841; three bureaus—Engineering, 
Equipment and Recruiting, and Construction and Repair, established in 1861; 
the Bureau of Ships, established in 1940; and, finally, NAVSEA, established in 
1974. Since 1974, various research and engineering functions and organiza- 
tions have been added to NAVSEA. At present, NAVSEA has the organizational 
look and feel of a private-sector conglomerateur—a collection of related but 
separate (and often competing) enterprises that have accreted over time. 

How the purpose was fulfilled—the enterprises undertaken by these various or- 
ganizations—has changed over time, shifting from sails to steam engines, from 
wooden to steel ships, adding submarines, then adding nuclear-powered sub- 
marines. With the advent of automatic and computerized weapon systems, the 
enterprise of ship systems has also shifted dramatically. These examples depict 
how changes in technology influenced the enterprise, as what the Navy consid- 
ered to be "superior" ships and ship systems changed. Moreover, the activities 
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of the enterprise as well as its technologies have also changed as, over time, the 
organization has transitioned from designing and building ships itself to con- 
tracting for these products and services. 

Established on July 1,1974, the Naval Sea Systems Command encompassed the 
existing functions of the Naval Ship Systems Command and the Naval 
Ordnance Systems Command, which were simultaneously disestablished. The 
two systems commands were merged to simplify and consolidate parts of the 
organizational structure within the Naval Material Command, which involved 
design, acquisition, and life-cycle support of total ships and ship systems. The 
merged activities are visible in Figure 4.1. Further, it was believed that the 
merger would improve the ability to deliver fully integrated and cost-effective 
ships in a timely manner (OPNAVNOTE 5450, Department of the Navy, June 11, 
1974). The accumulation of these functions and organizations is seen in Figure 
4.2, as is the emergence of acquisition support, which we discuss below. 

Such enterprise shifts since NAVSEA's establishment (even while NAVSEA's 
purpose has remained constant) can be seen by examining NAVSEA's 1974 
mission statement and its most recent mission statement, for 2000: 

To provide material support to the Navy and Marine Corps for ships and crafts, 
shipboard weapons systems and components thereof, ammunition, guided 
missiles, mines, torpedoes, and all other surface and underwater ordnance ex- 
pendables. Coordinator of shipbuilding, conversion, and repair for DoD. 
Material support encompasses the complete life cycle—from research and de- 
sign through test and evaluation to modification, maintenance, and fleet sup- 
port (Department of the Navy, 1974). 

We develop, acquire, modernize, and maintain affordable ships, ordnance, and 
systems that are operationally superior so our Sailors and Marines can protect 
and defend our national interests and, if necessary, fight and win (NAVSEA 
mission, 2000). 

These mission statements reflect how NAVSEA's purpose is being fulfilled; they 
reflect NAVSEA's primary, purposeful activities. The various organization 
charts reflect the enterprises that encapsulate that purpose in various periods. 

One major shift in enterprise emerges from these mission statements. In 1974, 
acquisition is not mentioned; in 2000, acquisition and acquisition support have 
become a major enterprise. NAVSEA certainly acquired items in 1974, but ac- 
quisition was not considered to be a primary enterprise of NAVSEA. Perhaps 
the most salient feature of Figure 4.1 is its product focus, with all activities 
relevant to those products located completely within the organizational 
boundaries of NAVSEA. Further, in these enterprises, the organization fostered 
a production mentality—"You can have any ship you want as long as it is now 
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Figure 4.1—Organizational Chart for Naval Sea Systems Command, Circa 1974 

available"—and an ownership mentality—"Our ships that you use." Today, 
however, NAVSEA supports over 100 acquisition programs, which are assigned 
to the command's seven affiliated Program Executive Officers (PEOs) and 
various Headquarters elements, as seen on the left-hand side of Figure 4.2. We 
refer to Figure 4.2 later to illustrate where important activities such as research, 
engineering, and logistics are located. 

This shift in enterprise from make to buy, highlighted by Figure 4.2, predates 
DoD implementation of the Goldwater-Nichols Defense Reorganization Act of 
1986 (Goldwater-Nichols, 1986).1 Before Goldwater-Nichols, NAVSEA and the 
organizations that preceded it 

JIn July 1989, the Defense Management Review (DMR) directed certain DoD organizational 
changes to implement the Goldwater-Nichols DoD Reorganization Act of 1986 (Public Law 99-433), 
to streamline the acquisition process, and to enhance acquisition accountability. The DMR man- 
dated designation of a single civilian official at the Assistant Secretary level within each military de- 
partment as the Component Acquisition Executive (CAE). Within each service, the CAE manages all 
major acquisition programs through PEOs. 
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• designed ships 

• constructed ships (although this responsibility was shared with private en- 
tities) 

• maintained, repaired, overhauled, and modernized ships 

• disposed of ships. 

This is the "life-cycle" referred to in OPNAVNOTE 5450. 

Since 1989, the Assistant Secretary of the Navy for Research, Development and 
Acquisition (ASN [RDA]) has been the Navy Component Acquisition Executive 
and, as such, is responsible for all research, development, and acquisition. The 
PEOs,2 in the leftmost column of Figure 4.2, act for and exercise the authority of 
the ASN (RDA) to supervise directly the management of assigned programs. 
The Commander of NAVSEA (COMNAVSEA) acts for and exercises the authority 
of the ASN (RDA) to supervise directly the management of acquisition programs 
not assigned to PEOs. PEOs and COMNAVSEA are responsible for all aspects of 
life-cycle management for their assigned programs. The PEOs and 
COMNAVSEA report directly to the ASN (RDA) for all matters pertaining to re- 
search, development, and acquisition. For the execution of in-service support 
responsibilities, COMNAVSEA reports directly to the Chief of Naval Operations; 
PEOs report directly to the Chief of Naval Operations, through COMNAVSEA. 

In this context, NAVSEA had shifted by 1999 from a manufacturing (goods- 
producing) set of enterprises to enterprises focused on services. In contrast to 
the product organization of Figure 4.1, Figure 4.2 presents an organization 
focused on customers and service activities. 

COMNAVSEA has three roles in this latter organization: 

• Managing acquisition programs other than those assigned to PEOs 

• Providing for in-service support 

• Providing support services to PEOs without duplicating their management 
functions. 

A formal operating agreement elaborates COMNAVSEA's role in providing sup- 
port services for its affiliated PEOs. This operating agreement highlights the 
special relationship existing between NAVSEA and the PEOs. The PEOs are 
physically collocated with NAVSEA and are considered part of NAVSEA for the 
purposes of administrative space utilization. NAVSEA provides engineering, 

2The reference to PEOs in this section should be read to include a reference to Direct Reporting 
Program Managers (DRPMs), as well. 
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logistics, comptroller, contracting, legal, and small-business and disadvan- 
taged-business utilization support through the various organizations shown in 
Figure 4.2. Such support, particularly research and engineering, is not readily 
observable in that figure. In addition, NAVSEA provides customary administra- 
tive and office support services, as well as communications support. 

Thus, NAVSEA fulfills much of its purpose through support of the PEOs. 
NAVSEA ensures that the Department of the Navy has superior and operational 
ships and ship systems by 

• ensuring that the PEOs and Fleet have access to the institutional knowledge 
of naval engineering needed to design, construct, modernize, and repair 
ships and ship systems 

• ensuring that the total ship and shipboard systems are properly designed 
and developed 

• maintaining, repairing, and modernizing ships and ship systems. 

NAVSEA must make certain that each item and system works separately and to- 
gether. This service enterprise requires a marketing mentality—"We will meet 
your schedules."—and a service mentality—"We will meet your needs." To 
capitalize on this marketing mentality and the shift in enterprises already under 
way, we have emphasized a customer perspective in this chapter, treating the 
PEOs and the Fleet as customers of NAVSEA. 

PEOs are, indeed, special customers, stemming in part from the evolution of the 
enterprise and in part from the beneficial outcomes accruing to the closeness of 
the affiliation between a customer and its supplier of goods and services. We 
view the full range of support NAVSEA provides to the PEOs—from engineering 
and logistics to contracting and legal, from technical to administrative—as the 
goods and services in the supplier-customer relationship. The implications of 
this status permeate the perspective described in the remainder of this chapter, 
beginning with our approach to organizational design. 

APPROACH TO ORGANIZATIONAL DESIGN 

The organizational design approach we take has four stages, illustrated in 
Figure 4.3. We describe the content of the first three stages in detail in the fol- 
lowing three sections. Importantly, although we describe the individual stages 
sequentially, we employed an iterative process in practice, moving back and 
forth between and among stages. The organizational design approach depicted 
in the figure places NAVSEA not only in the industry context but in the broader 
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' Not included in this report. 

Figure 4.3—Organizational Design Approach 

strategic environment described in Chapter Two. We also frequently iterated to 
the product, activity, and market assessments described in Chapter Three dur- 
ing the course of the research. The research team was the same for all assess- 
ments, which facilitated integration of organization with forward-looking (2007) 
activities and products. Moreover, business units build upon the activity 
database developed as part of Chapter Three and Appendix C, and central 
products become part of the framework for determining size. 

As we proceed through the stages, the level of detail increases. For example, in 
the first stage, we employ a very broad classification scheme to characterize the 
industry in which the NAVSEA corporation operates. In the second and third 
stages, we focus on NAVSEA business units and divisions within and between 
those business units, shaping (aggregating) the units into business lines 
according to a selected strategic intent. Entering the fourth stage, the product 
perspective developed in Chapter Three would be employed as a basis for the 
future organizational structure. 

INDUSTRY INTEGRATION 

To provide the context in which the future NAVSEA corporation is intended to 
operate, we designed the first stage as a delineation of the scope and the struc- 



132       Transitioning NAVSEA to the Future: Strategy, Business, Organization 

ture of the overall industry in which the NAVSEA corporation exists and oper- 
ates, rather than on specific companies, business units, or command elements. 

We approached this stage by asking the question: 

What industry is NAVSEA in? 

We have already answered this question by looking at the mission/purpose of 
NAVSEA. Generally, we say the "industry" is in the business of providing, sup- 
porting, and disposing of naval platforms. As such, the industry consists of all 
organizational entities, public or private, that perform significant activities in 
support of the naval platform life cycle—from the earliest conceptual manifes- 
tations of a platform and its component technologies as a requirement to meet 
a future need through disposal of a vessel that has served the nation long and 
well. In more-specific terms, the industry is defined by enterprises that perform 
the activities contributing to the conceptualization, research, design, engineer- 
ing, construction, in-service support, and disposal of naval vessels and systems. 
If anything, NAVSEA is unique, because no comparable single industry 
performing all these activities exists in the United States. 

The NAVSEA corporation exists within an even larger sphere of industries in the 
United States, of which the shipbuilding/ship-repair industry is but one. We 
employed Standard Industrial Classification codes (SIC; http://www.census. 
gov/epcd/www.sic.html) as the basis for determining the scope of industrial 
participation of NAVSEA. The SIC system database delineates the structure of 
U.S. industry at various levels of aggregation, as well as the size of the industry, 
as a whole, and that of its participants. To determine the relative importance of 
the NAVSEA corporation within an industry, we analyzed the funding that flows 
to and through NAVSEA today. Overall, this funding analysis provided a proxy 
for the amount of competition available for carrying out the major activities of 
the corporation; it also identified where the potential for risk was highest, par- 
ticularly in activities key to NAVSEA corporate operations. 

We used several databases to develop the industrial context for NAVSEA. The 
Department of Defense DD350, or Contractor, database identifies how govern- 
mental contract dollars flow to businesses and industries, by product and ser- 
vice. We also used NAVSEA financial data to help relate the size of NAVSEA 
component organizations to comparable businesses in the private sector. The 
data available from these different sources were not completely compatible; 
sometimes, they were drawn from different time periods. Because we were 
seeking a general description, not specific conclusions, we could accommodate 
these potential inaccuracies. However, we emphasize that the reader should 
treat the information presented below cautiously. 
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Ultimately, we based four assessments on these data: 

1. The types of industries within which NAVSEA participates. 

2. The percentage of work within each of those industries that supports the 
Navy, largely through contract dollars that flow through NAVSEA. 

3. The percentage of industry output the NAVSEA corporation performs in- 
house. 

4. Competitors for NAVSEA's in-house work (in other words, whether internal 
NAVSEA products are available in the private sector). 

These assessments are summarized below. 

Industries Within Which NAVSEA Participates 

Money flows from NAVSEA into 46 different industries, identified at the two- 
digit SIC code level (for example, Transportation Equipment). However, 95 
percent of NAVSEA contract dollars go into 10 industries at the four-digit SIC 
code level (for example, Ship Building and Repairing, a subset of Transportation 
Equipment). These 10 industries are as follows: 

Ship building and repairing 

Engineering services 

Guided missiles and parts 

Fabricated structural metal products 

Ordnance and accessories 

Research, development, and testing services 

Computer programming, data processing, services, and repair 

Engines and turbines 

Computer and office equipment 

Special industry machinery. 

Navy Share of Work and Role in Industries 

The significance of NAVSEA contract dollars varies across these 10 industries. 
For example, as Figure 4.4 shows, over 60 percent of the dollar value of the ship- 
building and ship-repairing industry in the United States flows through 
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Figure 4.4—NAVSEA Contract Dollars as a Share of Industry Shown, with Industries 
Rank-Ordered by Market Share 

NAVSEA. Thus, NAVSEA is a dominant player is some industries, such as ship- 
building and repairing, but not in others, such as engineering services. 

NAVSEA's Industry Output 

Comparing the percentage of dollars NAVSEA's own enterprises expend in 
performing tasks in a given industry with the dollars that flow through NAVSEA 
to the private sector in that industry is one way to view industry dominance. 
Figure 4.5 portrays the distribution of in-house and private-sector spending for 
each of the industries receiving the most NAVSEA dollars. 

NAVSEA's enterprises that directly build and repair ships are large within 
NAVSEA, but they are small when compared with the dollars that flow to the 
overall industry. Conversely, while NAVSEA dollars are a small part of the engi- 
neering services industry, about 25 percent of this overall enterprise is per- 
formed in-house. Other enterprises for which NAVSEA performs a large share 
of work internally rather than using contract dollars include research, manage- 
ment services, and computer services. 
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Figure 4.5—Distribution of Spending in Naval Sea Systems Industry 

NAVSEA Competitors 

We also identified the flow of contract dollars into specific firms in the private 
sector. Not surprisingly, firms such as Electric Boat, Newport News Ship- 
building, Ingalls Shipbuilding, Bath Iron Works, and Avondale Industries domi- 
nate the list. Using these data and data from other sources, we estimated that 
commercial sources can or could produce, in whole or in part, approximately 
25 percent of the NAVSEA products (aggregated activities) identified in Chapter 
Three: 

• Missile Simulators, Trainers, and Test/Diagnostic Equipment 

• Navy Metrology Systems 
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Aircraft Modeling and Simulation 

Packing, Handling, Storage, and Transport of Ordnance 

Physical Security Systems 

Ordnance Environmental Support 

Diving, Salvage, and Life Support Systems 

Surface and Undersea Vehicle Materials and Processing Technology 

Legacy Microwave Component Technology 

Legacy Microelectronic Technology 

Legacy Radar Engineering & Industrial Support 

Research on Semiconductors 

Legacy Battery Systems 

Logistics Systems 

Shipyard Activities-Non-nuclear 

Electrochemical Power System Development 

Cost Engineering Services 

Small Arms 

Submarine Combat Systems 

Torpedo Depot Management and Operations 

USW Range Management 

Navy Tactical Training Range (NTTR) Management 

Small Arms Ammunition Management Systems 

Information Technology Services 

Environmental/Pollution Abatement Systems 

Habitability and Hull Outfitting Systems and Components 

Night Vision /Electro-optics 

Infrared Sensor Systems 

Radar Sensor Systems 

With this as the industrial context in which NAVSEA currently operates, we turn 
next to considerations of NAVSEA's organizational structure in the future. In 
the next part of the organizational design task, we identified major business 
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units with common products, competitors, and other linkages to carry out the 
activities of NAVSEA in 2007—focus—then looked across these business units 
and reconfigured them—shape—to take advantage of combined actions and 
operations (i.e., synergies), economies of scale, and areas of desired emphasis. 
Practically, we accomplished these two tasks simultaneously. We describe our 
analysis sequentially. 

FOCUS 

In an organization as large and as diverse as the NAVSEA corporation, Alfred D. 
Chandler's time-tested advice from his 1962 Strategy and Structure: Chapters in 
the History of the American Industrial Enterprise continues to hold important 
sway: structure follows strategy. Consequenüy, the structural outline is derived 
from the corporate strategic intent it is designed to execute. 

The Core Businesses 

In the second stage of the organizational design process, we define the major 
business units of the corporation by describing the structure that leads to most 
effectively carrying out their individual missions and strategies, by focusing the 
organization on the key outcomes it is intended to produce. Our primary ob- 
jective in this stage is to provide the broad structural outlines of the organiza- 
tion immediately below the NAVSEA corporate headquarters. 

In this stage of the analysis, we look at the NAVSEA described in the first stage— 
a diversified corporation producing a set of related products and services. We 
emphasize identifying those products and services and arranging the activities 
that produce them in an organizational structure that contributes best to 
achieving NAVSEA's mission and overall strategic intent. Structure, what Porter 
(1990, pp. 40-41) calls the value system and value chain, is the formal allocation 
and ordering of activities to meet strategic intent. 

The Role of Strategic Intent 

Strategic intent states how NAVSEA, as a whole, will go about delivering value to 
its stakeholders. The statement of corporate strategic intent is a blueprint that 
can clarify organizational direction in different ways: 

• How NAVSEA wants to position itself and its business units vis-ä-vis the in- 
dustry in which it exists. 

• How the core competencies that set NAVSEA apart from other organizations 
can be developed and sustained. 
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• How NAVSEA wants its business units to view the customer. 

• How NAVSEA wants to align itself with the structure of the market within 
which it competes (or how it wants to restructure that market to its own ad- 
vantage). 

We consider each of these perspectives and its implications for NAVSEA struc- 
ture, in turn. 

Strategic intent at the business-unit level is a statement of the value proposi- 
tion—the competitive advantage—the business unit offers that will cause cus- 
tomers to prefer it to the competition. It may be cost, technological leadership, 
customer service, or some combination of these and other factors (e.g., innova- 
tion, flexibility, productivity, learning, and skill development). What differenti- 
ates the business unit from its competition? What do the business unit's 
customers want? What can the business unit deliver cost-effectively? Working 
initially from the top down and then from the bottom up, and employing an 
iterative process, we used the perspective these questions offer, first to suggest 
the initial structural form of the business units, then to identify how the 
portfolio of business units can be modified in relation to the corporate strategic 
intent. 

In a corporate context, leaders employ strategic intent as a competitive weapon, 
and often they are reluctant to share it widely. Frequently, annual reports and 
other public statements contain a sanitized version, lacking specifics. To gain 
internal commitment, the chief executive (COMNAVSEA) will be more specific 
with the senior management team in laying out strategic intent than he will be 
with the general public. However, it is not uncommon that real strategic intent 
is not explicitly stated, but exists only in the chief executive's inner thoughts. 
To design the corporate structure for NAVSEA, we reviewed the most recent 
statement of corporate strategy and interviewed senior leaders in the Navy, 
seeking views of NAVSEA strategic intent for 2007. 

NAVSEA Corporate Strategic Intent 

From our review of the corporate-strategy statement and interviews with top 
NAVSEA managers, and from our multiple visits to existing NAVSEA business 
units, we concluded that NAVSEA has several potential manifestations of 
strategic intent available to it.3 

A number of the business units themselves have an explicit statement of strategic intent for the 
business unit. These statements helped us identify potential statements of strategic intent in 2007. 
Integrating these business units' statements with a corporate statement of strategic intent can en- 
hance the synergy among these business units. (See NAVSEA, n.d., 1999b.) 



Organization 139 

From our interviews, we identified many assertions of what business NAVSEA is 
in or should be in—in other words, why NAVSEA exists as an organization in the 
Department of the Navy. NAVSEA leadership and external commentators vari- 
ously espoused the following reasons for being: 

A high-quality service provider for high-technology products 

Alow-cost provider for commodity services (i.e., services in broad use) 

A high-quality provider of complex systems 

The primary provider of leading-edge naval technology and solutions 

Supplier of last resort 

A knowledge repository 

A "Brilliant buyer" 

The Navy's integrator 

Steward of naval technology and knowledge. 

NAVSEA will exist, to some extent, for all of these reasons in 2007. However, 
what it considers most fundamental and how it organizes to execute that em- 
phasis, or centrality, will largely influence how well it satisfies its stakeholders. 
An organization that chooses to do everything may do everything equally well: 
mediocrely. 

What is the essence of COMNAVSEA Strategic Intent 2007? Given the above va- 
riety of strategic intents from which to choose, we propose three variations of 
strategic intent that are most consistent with the recent corporate strategy and 
that highlight the impact ofthat strategy, to suggest how COMNAVSEA Strategic 
Intent 2007—when formally declared—could shape the NAVSEA organization. 
Later in this chapter, we outline four variations of strategic intent that lead to 
four alternative NAVSEA organizations. Here, we focus on components of those 
organizations. 

Today, NAVSEA's strategic intent implies three major missions around which 
businesses can be organized: technical authority to include science and engi- 
neering expertise, acquisition of naval platforms, and in-service support. We 
used NAVSEA corporate strategic intent to identify specific business units—the 
first level of division of labor (immediately below the corporate level) within the 
NAVSEA corporation. We assessed these three businesses and others during 
the course of our analysis. 

Each of the businesses we identified in this stage contributes in important ways; 
however, NAVSEA corporate headquarters does not necessarily need to view all 
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of them as being equally important. Indeed, NAVSEA Headquarters' resources 
are limited; Headquarters can add the most value by focusing on the key, or 
core, businesses: those that have the greatest direct impact on the ability of 
NAVSEA to accomplish its strategic intent and, thereby, add value for NAVSEA 
stakeholders. 

In this stage, we also outlined the structure of the individual business units, 
which follows from the business-unit strategy—how a specific business unit 
plans to carry out its mission and which leads to the fundamental structure and 
composition of the business unit. We investigated a variety of organizational 
templates that diverse businesses have used—product focus, process focus, 
customer focus, geographic focus, or a combination of two or more focuses, or 
structures—and assessed their effectiveness in carrying out the individual 
business-unit strategies. Each has advantages and disadvantages in how well it 
enables the business unit to carry out its strategy. 

Our general approach to organizational design thus has two interdependent 
perspectives: a corporate perspective and a business-unit perspective. The 
broader perspective takes the view from corporate headquarters; the more- 
specific perspective takes the view from individual business units. Neither per- 
spective is the "best" in terms of shaping corporate structure; both are impor- 
tant for a balanced organization. In the remainder of this chapter, we first 
describe a basic corporate portfolio of business units based on the activities we 
identified in Chapter Three and Appendix C. We then present four portfolios of 
business units, each based on a variation of NAVSEA strategic intent. 

In this subsection, we first describe the importance of segmenting NAVSEA into 
business units; we then detail the differences between the corporate/Head- 
quarters and business-unit perspectives. Finally, we describe different methods 
for segmenting a diverse organization. 

Why Segment into Business Units? The private sector would consider NAVSEA 
a diversified corporation providing related products. To effectively provide 
these related, often intertwined, products requires significantly different busi- 
ness models—"ways in which a firm performs various activities and organizes 
its entire value chain" (Porter, 1990, p. 41). Different parts of NAVSEA face dif- 
ferent operating environments. Different driving forces, such as technology 
and strategy (as discussed in Chapter Three), cause these environments to 
change in different directions at different rates. Different parts of NAVSEA pro- 
duce different products, to satisfy different customers who have different kinds 
of needs. Finally, different parts of NAVSEA compete with alternate sources— 
competitors—to which customers can go to satisfy those needs. Such an orga- 
nization in the private sector would organize itself into business units. 
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Business units provide a coherent framework that allows NAVSEA to respond to 
and capitalize on these differences. In particular, a business unit is an organi- 
zational mechanism for focusing attention on those aspects that have the great- 
est effect on the ability of the organization to satisfy customers; it allows for a 
tailored strategy that highlights the handful of key factors that determine suc- 
cess. A strategic business unit is a conceptual operating unit, or focus for plan- 
ning, that provides a distinct set of products or services to a market—a set of 
customers with preferences and needs different from those of other cus- 
tomers—while facing a well-defined set of competitors and taking responsibil- 
ity for fiscal soundness. 

If the differences delineated above did not exist, an organization would not re- 
quire business units; it could design a single effective strategy if it provides simi- 
lar products to a single set of customers with common needs and preferences 
facing a well-defined set of competitors. However, faced with the types of dif- 
ferences delineated above, an organization's leadership cannot be expected to 
create a single strategy that effectively addresses the full range of variability. 
For example, a strategy/business model for providing repair and maintenance 
would be expected to be substantially different from a strategy for providing 
technological innovation; similarly, a strategy for generating innovative techno- 
logical solutions would be expected to be different from a strategy for managing 
and applying existing knowledge. 

Consequentiy, by dividing NAVSEA into business units—each of which provides 
a distinct set of products for customers with similar needs and preferences fac- 
ing a well-defined set of competitors—each business unit can tailor its particu- 
lar strategy to its unique needs, rather than attempting to find a single strategy 
that addresses conflicting visions, missions, or objectives. 

To narrow its focus, a business unit looks for the structure of its value chain in 
products, markets, customers, functions, processes, or geography, although 
other perspectives or a combination of perspectives may be more effective in 
some circumstances. The focus chosen establishes the framework for develop- 
ing a strategy for effective management of the firm's resources. The strategy 
specifies how the business unit will meet its customers' needs. Business-unit 
strategy drives business-unit organizational structure. 

Corporate Versus Business-Unit Perspective. The corporation as a whole and 
its business units have different and complementary responsibilities. On the 
one hand, the corporation is concerned with (1) accountability to its stakehold- 
ers, (2) the composition of its portfolio of business units (covered at the end of 
this chapter), (3) the allocation of resources across those business units (i.e., 
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sizing; not covered in this report), and (4) the source of capital with which to 
carry out its operations (also not covered in this report). For the purposes of 
this project, we focus primarily on the first two responsibilities. 

A business unit, on the other hand, is concerned with a customer perspective, 
its value proposition—what it offers to its customers more effectively than any 
other source—the business scope, and the core competencies required to pro- 
vide the value proposition. It incorporates these considerations in its unique 
business strategy. 

The corporate task is to decide what businesses it should be in; the business- 
unit task is to decide how to carry out a particular business. 

Importantly, we distinguish between stakeholders and customers. Stakeholders 
are the focus of the corporate leadership; the customers are the focus of the in- 
dividual business units. Markets as defined above are one of the key considera- 
tions in segmenting NAVSEA into business units. 

Stakeholders. NAVSEA is accountable to stakeholders, in the form of organiza- 
tional entities, interest groups, and individuals who directly or indirectly accrue 
the benefits or sustain the costs of the operation of NAVSEA. The interests of 
the stakeholders are diverse and often conflicting. However, certain stakehold- 
ers directly influence whether NAVSEA will continue to exist in the future. To 
ensure its continued existence by maximizing the satisfaction of its stakehold- 
ers, NAVSEA seeks to satisfy the greatest number of interests or the highest- 
priority interests. One mechanism for doing so is the way it chooses to 
organize. 

Who are NAVSEA's stakeholders, what do these stakeholders value, and what 
are the implications for the NAVSEA organizational structure? 

Who Are They? 

Although NAVSEA is accountable in different ways to many interest groups, we 
identified two major stakeholders for NAVSEA: the Chief of Naval Operations 
and the Assistant Secretary of the Navy for Research, Development and 
Acquisition. NAVSEA's ability to provide value to these two officials accounts 
largely for its continued existence. 

In many organizational analyses, managers and workers are also recognized as 
stakeholders. In public-sector analyses, Congress or the taxpayers are fre- 
quently identified as stakeholders. However, we adopt the corporate-gover- 
nance perspective of delivering value to the providers of ownership capital. 
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Source of Value 

These stakeholders have, to a large extent, codified the nature of their interest 
in the form of mandates, reflected in Navy directives and instructions. 
Satisfying these mandates is one means of creating value for the stakeholders. 
In our description of business units later in this chapter, we indicate that such 
mandates may need to be revised to enable competition. Most of these man- 
dates take the form of delineating the activities to be performed by NAVSEA. 
They are primarily inputs for NAVSEA: "Perform these tasks." 

Business units organize to carry out these mandates—ideally, as effectively as 
possible. COMNAVSEA believes that the future of NAVSEA resides on the 
waterfront, i.e., where the Fleet gets its direct support and services. Business 
units focused on the waterfront respond to stakeholder interest in Fleet 
readiness—which is where NAVSEA affects the core of the Navy. 

Other senior leaders emphasized that, without an effective infrastructure—the 
larger complex of activities that design, acquire, and deliver materiel (to include 
systems and technology)—and human assets for the Fleet, the Navy would 
cease to be. Operating the infrastructure well takes special skills; it cannot be 
done as a secondary or tertiary duty. If this is a primary role for NAVSEA, a 
business unit devoted to this role focuses managerial attention and enables 
consistent and coherent application of resources. 

In addition to mandates, the stakeholders are also interested in outcomes over 
which NAVSEA has influence, although not necessarily complete control. For 
one such outcome, Fleet readiness, the stakeholder, CNO, acts as the ombuds- 
man for today's Fleet, his interest focusing on such measures as repair and 
maintenance efficiency, interoperability, and operational availability. His in- 
terest also focuses on force structure, particularly on ensuring that platforms 
and systems reach the Fleet when expected. 

Similarly, the Assistant Secretary of the Navy for Research, Development and 
Acquisition acts as the ombudsman for the future Fleet, his interest focusing on 
providing the Fleet with the needed systems that meet desired cost, schedule, 
and performance targets; in addition, as his title highlights, he must also bal- 
ance the influence of research and development with the efficiency of the ac- 
quisition process. During interviews, senior leaders in the Office of the 
Assistant Secretary raised concerns that the integration between research and 
development, on the one hand, and acquisition, on the other, was not as robust 
as desired. They suggested that the acquisition process is driven by the avail- 
able technology, not by what fits best in the context of mission and threat. 
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Therefore, leading-edge research and development products focused in the 
context of the operational environment do not get incorporated effectively in 
the acquisition process. The two functions need to be better integrated; they 
cannot be individually entrepreneurial and isolated from each other. 

Organizational Implications 

The mandates provide business units within NAVSEA with a minimum bound 
on the scope of activities that they must ensure get carried out (although not 
necessarily carried out by NAVSEA). As inputs, the mandates directly lead to 
organizational elements. For example, diving and salvage activities are a man- 
date, as are activities dealing with explosives safety and technical performance. 
Organizing around critical work is a generally accepted principle. 

Stakeholder interest in a closer link between research and development and ac- 
quisition has three organizational implications for NAVSEA: 

• NAVSEA provides much of the technology embedded in weapon systems; it 
must be in this business. 

• To enhance the value to the stakeholder, NAVSEA needs to deliver research 
and development—derived from a deep understanding of the operational 
environment and naval engineering—to the PEOs in a timely manner. 

• NAVSEA also delivers technical services to stakeholders. These services go 
beyond research and development and include enhanced readiness and 
technical performance. 

Organizational structures provide varying degrees of assurance that Fleet needs 
are met. For example, a business unit formed around platforms (PEOs) may 
provide technologies better matched with platform needs than may a business 
unit formed around types of technologies. The latter could work—and has 
worked—using formal coordination and other communication mechanisms to 
supplement the organizational structure. However, to the degree that strength- 
ening the linkage between platform and technology is deemed to be a priority, a 
platform-oriented organizational structure would be better suited to the objec- 
tive. Alignment of organizational structure with the business units simplifies 
communication. That structure could be supplemented with mechanisms for 
ensuring that the requisite depth of technical capabilities is achieved: possibly a 
matrixed organization using types of technology as the organizing variable. 

Several senior leaders averred that a primary NAVSEA role in the future is engi- 
neering discipline, review, and oversight. The Navy relies on interoperable sys- 
tems; support cannot remain stovepiped in each system. If the concept of 
technical authority is essential, as with operating the infrastructure, a single or- 
ganizational entity within NAVSEA should provide it. Products that ensure in- 
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teroperability and applications of systems engineering provide value to both 
stakeholders. 

Customers. Individual business units focus on customers. Customers are one 
of the means of segmenting NAVSEA into business units. Today, NAVSEA has 
elements that can be categorized as business units—for example, the warfare 
centers and the shipyards—which provide a distinct set of products or services 
to sets of customers with specific needs and preferences. However, without 
necessarily being codified as an identifiable business unit,4 parts of NAVSEA 
Headquarters—the logistics activities of SEA 04, the research activities of the 
warfare centers, or the engineering activity of SEA 05, shown in Figure 4.2—also 
provide products and services to customers external to NAVSEA. Although 
clearly feasible as a means of conducting the activities required, this structure 
potentially defuses customer focus and, consequently, the ability to develop a 
value proposition and strategy to meet the needs and preferences of a set of 
customers and the competencies to carry them out. 

To enhance the ability to meet customer needs and preferences using the ap- 
proach this chapter describes, we seek to assign to business units almost all 
those activities directed at providing products to external customers. 
Consequently, customers help to define business units. 

Who Are They? 

We identified three primary categories of NAVSEA external customers: PEOs, 
Type Commanders, and the Fleet. (Other U.S. government organizations and 
foreign nations are also customers.) These categories are not necessarily mu- 
tually exclusive. However, they receive different types of products and services, 
and they have different needs and preferences. The value NAVSEA provides to 
each type of customer differs. 

Source of Value 

One of the primary advantages NAVSEA has over competitors is its ability to 
enhance its products and services with detailed knowledge of the Fleet, the 
context in which its offerings will be used, and the effect of these offerings in an 
operational environment. NAVSEA also provides constancy—of people, skills, 
and relationships—which few, if any, external organizations can match. 
Knowledge of the Fleet benefits all three categories of customers. 

The PEOs value innovation, particularly in the form of translation of basic and 
applied research into naval capabilities. Knowledge of the customer is essential 

4However, recent reorganizations have had the effect of moving many of these activities into the 
existing business-unit structure of warfare centers and shipyards shown in Figure 4.2. 
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for ensuring that innovation is targeted appropriately. Moreover, NAVSEA 
provides a range of support services to its affiliated PEOs, including 
comptroller, contracting, and legal services. In this context, PEOs represent a 
special kind of customer, one with whom the supplier (NAVSEA) has estab- 
lished a close and trusted relationship. 

Type Commanders value efficiency, which contributes to increased operational 
availability. This focus suggests a business unit that provides on-time, quality 
service: repairs and maintenance, modernization, and upgrades that are done 
right, on time, the first time, within budget. 

The Fleet values outstanding customer service. Although all customers seek 
this product characteristic, the Fleet values it the most. Effective solutions, 
particularly while ships are under way, maintain Fleet capabilities and 
readiness. 

Organizational Implications 

NAVSEA provides different kinds of knowledge. Different customers value dif- 
ferent subsets of the different kinds of knowledge NAVSEA provides. Therefore, 
NAVSEA can be segmented into business units organized around customers, 
and business units can be structured to ensure that the right data are available 
to the right parts of the business unit. We focus here on business units orga- 
nized around customers. 

• Providing value to the PEOs requires that NAVSEA have a complete under- 
standing of the future environment, the threats, and the concepts of opera- 
tions. To be most effective, this type of knowledge should permeate the 
business unit, informing all activities, to ensure that the technology being 
developed has the best chance of satisfying Fleet needs in the future. 

• However, providing value to the Type Commanders and the Fleet requires a 
different kind of knowledge, largely related to the existing platforms. 

— For the Type Commanders, the required knowledge supports decisions 
regarding the scheduling and efficient completion of major mainte- 
nance availabilities in the face of uncertain operational requirements. 
Such knowledge leads to a business unit that can adapt to a changing 
customer demand while ensuring expeditious incorporation of up- 
grades and modifications, full interoperability, and increased opera- 
tional availability. 

— For the Fleet, the required knowledge supports the ability to solve, 
rapidly and effectively, problems that arise while under way or during a 
scheduled maintenance availability. 
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Innovation, experimentation, adaptability, and creativity can be inhibited when 
near-term and long-term activities are mixed together. The tyranny of imme- 
diate needs drives out the ability to focus on new and unique means of accom- 
plishing ends. Organizations often create and isolate "skunk works"— that part 
of the organization from which innovative ideas are sought—from other parts 
whose activities are more directly concerned with operations. This suggests 
that NAVSEA should locate activities directed at innovative outcomes in busi- 
ness units separate from activities directed at operations. If both kinds of 
activities are located in the same overall business unit, then NAVSEA should 
create separate divisions within the business unit to insulate the two kinds of 
activities. 

Both efficiency and world-class customer service require organizations that are 
linked closely to the customer. A business unit responsible for a single type of 
customer can focus more effectively on meeting that customer's needs than can 
one with many or diverse customers. 

Potential Means of Segmenting. From the above considerations, we derived a 
variety of means for segmenting NAVSEA into business units. There is no one 
best way; each means has advantages and disadvantages. Below, we describe 
several means. 

Organizing by Function. Most business entities organize themselves—create 
linkages—around functions first. Doing so has plentiful advantages: Workers 
in similar occupations or professions work together, sharing knowledge, prac- 
tices, and contacts, creating synergies not available in other organizational 
structures. Having a larger number of workers among whom to spread the work 
means that specialization can increase. Similarly, the sharing of equipment, 
facilities, and other resources occurs more readily. Functional organizations 
also promote standardization and reduce the need to reinvent policies and 
practices in different parts of the organization. Historically, NAVSEA has been 
structured functionally (although not necessarily as business units), and, as we 
note below, NAVSEA continues to be influenced by this design. 

NAVSEA's activities cluster into functional categories related to the life cycle of 
an acquisition program: R&D, design, engineering, construction, operational 
test and evaluation, delivery and certification, maintenance and repair, and 
disposal, as discussed in Chapter Three. This is not unlike the segmentation 
seen in Figure 4.1. In addition, this structure is congruent with the value chain 
for the industry in which NAVSEA participates. Interestingly, the recent re- 
organization of the Naval Air Systems Command (NAVAIR) reflects a functional 
structure: program management, contracts, logistics, research and engineer- 
ing, test and evaluation, industrial, corporate operations, and shore station 
management. 
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Synergy—combined action or operation—is captured within the function 
(which may be valuable to stakeholders and customers). However, the func- 
tional organization operates inefficiently when the organization offers a variety 
of products, through different channels, to different customers. Customer fo- 
cus—the ability to remain focused on the customer—in particular, is difficult to 
establish and maintain. In addition, structuring by function tends to erect bar- 
riers between the functions, inhibiting cross-functional processes, such as new- 
product development. Rapid product development overwhelms a functional 
structure. The functional structure is declining in popularity because speed 
and innovation are becoming more important than scale. 

In summary, NAVSEA would consider structuring around functions to support a 
strategy capitalizing on the need for 

• common standards 

• high levels of expertise 

• economies of scale for products with long product-development times and 
life cycles in an undifferentiated market. 

If NAVSEA overall is not a likely candidate for a functional structure, parts of 
NAVSEA (the shipyards, for example), to remain competitive, may require the 
advantage of economies of scale that a functional structure brings. 

Organizing Around Customers. Partly because of shifts in power from the sup- 
plier to the buyer, service organizations have structured themselves around 
their customers or markets. Increased fiscal pressures and increased willing- 
ness to use other suppliers mean that NAVSEA's customers have, in effect, 
captured more power: PEOs have internalized or outsourced many of the activ- 
ities provided solely by NAVSEA in the past, and the Fleets have alternatives to 
public shipyards. To remain the provider, NAVSEA business units must offer 
superior value to their customers. 

One means of providing this value is to capitalize on their knowledge of the cus- 
tomer—its needs and preferences—thereby enabling the organization to tailor 
activities to each type of customer rather than offering a more generalized, 
functional structure. In addition, the value of a functional structure 
(particularly one that captures economies of scale) has waned, because these 
economies can often be secured from other organizations who specialize in the 
function (FedEx in shipping, and IBM or EDS in computer services are good ex- 
amples); economies of scale no longer provide a significant competitive advan- 
tage. NAVSEA has many unique capabilities. The trend toward contracting out 
non-unique capabilities and the willingness to do so have removed the need to 
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organize functionally, allowing NAVSEA to more easily align its unique capa- 
bilities with customers. 

The three NAVSEA customer clusters—PEOs, Type Commanders, and operating 
Fleets—reside in different segments of the 15 separate market areas described 
in Chapter Three (Table 3.3), sometimes alone, sometimes sharing a market 
area. Depending on their mission, the PEOs make up a set of customers in the 
market area of Acquisition Support, Operational Availability, and one or more 
others. The Type Commanders make up a set of customers in the market areas 
of Operational Availability and Mobility. The operating Fleets make up a set of 
customers in all markets except for Acquisition Support. 

Structuring around markets or customers is not without the disadvantage of 
duplicating activities across business units if the organization lacks (or fails to 
take advantage of) appropriate outsourcing or horizontal-integration oppor- 
tunities. The business units may also find sharing common services across 
markets difficult. 

In summary, NAVSEA should consider structuring around customers to support 
those strategies focused primarily on important market segments, particularly 
when 

• a product or service is unique to the segment 

• the customer exhibits significant buyer strength 

• knowledge of the customer and rapid customer service and product cycles 
are particularly important 

• the offerings can be produced efficiently in supporting functional areas or 
functions can be outsourced to capture the necessary scale. (The functional 
structure is declining in popularity because speed and innovation are be- 
coming more important than scale.) 

Organizing Around Products. Forming business units or divisions/depart- 
ments around products can compress the product-development cycle. It is 
particularly useful for supporting strategies of product diversification and new- 
product development. 

NAVSEA offers a wide range of products for 2007, listed in Table 3.5. To form 
product-related business units for NAVSEA, we attempted to aggregate those 
products into five to seven broad categories here by associating all NAVSEA 
products with the categories contained in the DD350 contractor database, a 
source already grouped by major product categories. This exercise produced a 
significantly larger number of business units than seven. We then aggregated to 
reflect certain linkages—common products, common competitors, similar re- 
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sponses to price changes, and a standard set of basic business-unit properties: 
type of strategy, importance of quality, type of workforce, etc. From these con- 
siderations, we identified seven basic business units aligned along major end 
products: submarines, surface ships, expeditionary platforms, weapons and en- 
ergetics, management services, assessments, and analytic services. This repre- 
sents a more macro-level aggregation of the product taxonomy used in Chapter 
Three. 

Although focusing attention on the product, this method of segmentation poses 
risks of duplicating resources and not being able to recognize the opportunity 
for sharing those resources across business units that are similar to the risks in 
organizing by customer. In addition, dividing functional areas along product 
lines risks the loss of economies of scale. Centralizing and sharing some or 
most of the functional services can minimize this loss. Customers that rely on 
more than one business unit lose the ability to deal with a single organization. 
However, organizations in this situation can benefit from a front-end- 
oriented—outward-looking and market-driven—organization that is focused 
on customers and a back-end-oriented—inward-looking and production- 
driven—organization that is structured to focus on products. The interface 
between the two would be handled within the organization. 

The front-end/back-end organization is a hybrid of the product and market 
structures. The front end focuses on customers/markets; the back end focuses 
on products and technologies. The products are organized as multifunctional 
businesses (generally including product marketing, but excluding sales); system 
integration, sales, and servicing are organized around markets. The front end is 
adding more value than in the past, through establishing closer ties to cus- 
tomers and more-intimate understanding of their needs. 

In summary, NAVSEA should consider structuring around products to support 
those strategies focused primarily on product diversification and rapid devel- 
opment, particularly when 

• the organization chooses to produce separate offerings for separate cus- 
tomers 

• the offerings can be produced efficiently in functional areas or functions 
can be outsourced to capture the necessary scale. 

Organizing by Product-Function. In a product-function organization, the 
products produced are the outputs of the separate functions. We view NAVSEA 
today as being organized along four major product-function areas—research, 
development, test, and evaluation (RDT&E), acquisition support professional 
services, in-service engineering, and repair and maintenance—an organization 
that is congruent with a generic life cycle. 
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Organizing by Process. A process structure is based on a complete flow of work. 
If NAVSEA produced only one product, functions organized in line with the 
product's life cycle could also be viewed as a process structure—for example, all 
the activities associated with the repair and maintenance of a ship (the plan- 
ning, scheduling, actual repair and maintenance, testing, delivery, etc.) would 
constitute a process, since the product moves through each stage. However, not 
all products move through all stages of the life cycle; in fact, products within 
NAVSEA are produced using significantly different processes. In a process 
structure, the organization forms around the process, bringing together the 
people from the necessary functional areas to work in a process team. This 
structure enables process improvements, because it identifies and highlights 
the elements of the process and relationships; it also allows greater account- 
ability as individuals and groups focus on self-contained units of work. Cost re- 
ductions come about through reduced cycle times and improved quality. 

The process structure creates its own barriers—between processes. If processes 
interface, the organization must manage that boundary as carefully as it does 
the boundaries between functions in an organization structured functionally. A 
process perspective appears to be more useful in structuring the business units 
themselves than in determining the portfolio of business units to begin with. 

In summary, NAVSEA would consider structuring around processes to support 
a strategy of reducing cycle times, particularly in areas in which there is sub- 
stantial potential for improving processes. 

Organizing by Work Activities. Another means of segmenting into business 
units that is closely related to organizing by processes, and that shares its ad- 
vantages and disadvantages, is to start with the work activities from Chapter 
Three and aggregate them. This is called generalizing the work activities. We 
developed and applied a work activity hierarchy to encompass all work that 
must be performed in a large organization such as NAVSEA. 

We chose initially to segment on work activities. We judged that such a basis 
would be more in line with the time frame we are focused on: 2007. Businesses 
are moving from a focus on capital assets to a focus on the use of those assets— 
from a command and control functional hierarchy to a more modern activity 
concept. Other bases for organizing business units could have been chosen. It 
is our judgment that this activity focus is a useful starting point for understand- 
ing NAVSEA businesses in 2007 and, ultimately, their corporate structuring. We 
associated each NAVSEA activity with a cluster of work activities. Seven busi- 
ness units resulted, each centered on similar categories of activities: 

• Managing ships 

• Providing program-management and project-management services 
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Resourcing science, engineering, and acquisition professionals 

Managing infrastructure 

Organizing and managing existing knowledge 

Creating and managing new knowledge 

Providing top-level systems engineering services. 

Using a work activity structure, rather than the current NAVSEA functional 
structure, as the basis for the initial design of the NAVSEA organization of the 
future, affords the most flexibility in the design process itself. 

We purposely avoided identifying and characterizing the existing NAVSEA 
business units. Some readers are likely to infer comparisons between the busi- 
ness units we identify and the existing organizational structure of NAVSEA, but 
that is not our intent. The extant NAVSEA business structure is a Headquarters- 
focused, command and control hierarchy that has evolved from the early part of 
the Industrial Revolution into an organization that can handle complexity and 
multiple business lines. While it is now flatter, larger, and more far-flung than 
the model in Figure 4.1, this traditional organization has been pushed to the 
extent of its useful life, especially as time becomes a critical factor, given the 
pace of operations in many areas: that pace accelerating beyond the hierar- 
chy's ability to adjust. 

Now that we have described the potential/theoretical segmenting considera- 
tions for business units, we choose one, and describe the resulting business 
units in detail. 

The Basic Corporate Portfolio 

The following subsections describe each of these work-activity-structured busi- 
ness units in detail. For each business unit, we define its offering, its market, 
and its competitors; describe its value proposition—the set of benefits a busi- 
ness offers to convince customers to buy from it and to differentiate itself from 
its competitors; propose an appropriate business-unit strategy; and suggest the 
relevant business model—how a business sustains itself over time. We also 
suggest a private-sector business model to emulate. 

In the private sector, a business must generate sufficient operating income 
(cash flow) to attract periodic infusions of long-term capital (equity and debt). 
To the extent that the business exceeds all costs, to include those of capital, it is 
creating value for shareholders. In the public sector, a business unit must also 
sustain itself over time, either through operating income—working capital 
fund—or through annual infusions of public resources—budget. In either case, 
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value must be provided to customers or stakeholders to prevent the sources of 
cash from drying up over time. 

Managing Ships.   This business unit provides two categories of services: 
(1) planning and scheduling of repairs, maintenance, and modernization, and 
(2) the actual repairs, maintenance, and modernization. Currently, its cus- 
tomers are the Type Commander and the Fleet. In the future, as total-life-cycle 
contracts receive greater emphasis, the business unit may see the weapon sys- 
tem platform contractor as the customer, establishing a partnership during the 
acquisition process that will carry over throughout the life of the platform or 
having to continually compete to provide repair and maintenance through the 
contractor. Private shipyards compete, today, with the public yards; in the fu- 
ture, foreign yards could enter the competition. 

Value Proposition. The business unit competes primarily on the basis of cost 
and better understanding of the customer's preferences. Customer service is a 
key component of the strategy. 

Business-Unit Strategy. This business unit bases its strategy on being the least- 
cost provider of maintenance and repair services. To enhance the value it adds 
to the end consumer (the Fleet), the business unit could modify its market by 
vertically integrating the Type Commanders (its current customers), providing 
in the business unit the value currently provided by the Type Commanders, and 
dealing directly with the Fleet. To grow and sustain itself, this business unit in 
2007 would be integrated backward toward the prime contractor and forward 
toward the Fleet. "Rolling up the water front"—disintermediation of all other 
waterfront competitors—would be the goal of this business unit. 

Business Model. Manufacturer is the appropriate business model. The unit 
seeks cost savings through consolidations and vertical integration. The busi- 
ness operates as a working capital fund in that the customer has the resources 
and can choose to whom they go. 

Notional Business-Unit Structure. The business unit divides into two major 
components along product lines: planning and scheduling, and repair and 
maintenance (Figure 4.6). Within planning and scheduling, the structure di- 
vides along product lines, focusing on the type of maintenance: organizational, 
intermediate, or depot. Within repair and maintenance, the structure divides 
geographically, reflecting the costs of moving ships far from home ports. 
Within the geographical areas, a functional structure to capture economies of 
scale or a process structure to implement a strategy of continuous process im- 
provement is appropriate. 



154       Transitioning NAVSEA to the Future: Strategy, Business, Organization 

RANDWfll303-4.6 

Managing 
Ships 

1 
1 1 

Planning & 
Scheduling 

Perform 
Repair and 

Maintenance 
1 

- Organizational -    Atlantic 

Hawaii 
-  Intermediate 

- San Diego 
L      Depot 

Japan 

-   Northwest 

Figure 4.6—Notional 
Business-Unit Structure 

of Managing Ships 

Providing Program- and Project-Management Services. This business unit 
provides program- and project-management services in the form of packaged 
expertise, including contract management, legal, financial, program- 
management, and administrative services (see Figure 4.7). This business unit 
sells these services to the PEOs and program managers, rather than providing 
the personnel to carry them out. SECNAV Instruction 5400.15A (see Appendix 
B) designates comptroller, legal, contracting, and administrative support ser- 
vices (among many others) as core processes and requires COMNAVSEA to 
provide these services to the PEOs. It also designates COMNAVSEA as the Head 
of Contracting Activity, both for assigned programs and for programs assigned 
to PEOs. 

Numerous professional-services firms (e.g., temporary manpower firms, con- 
tracting agencies) provide many of these types of services. Potential competi- 
tors for comptroller, legal, and contracting services, in particular, include other 
Navy and Department of Defense organizations. Clearly, these kinds of services 
are inherently governmental. Of course, for these competitors to be effective, 
the mandates in the SECNAV Instruction would need to be revised. 

Value Proposition. This business unit competes primarily on the bases of cost 
and a deep understanding of customer preferences. Therefore, regardless of 
organizational location, the people providing the services are collocated, 
working daily with the customer. For legal and contracting services, a balance 
of customer service and a high degree of autonomy is key to this strategy. 
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Business-Unit Strategy. This business unit bases its strategy on being the least- 
cost provider of these services. It seeks to capitalize on its niche of specialized 
experience, developing customer loyalty in a low-volume, well-defined cus- 
tomer base. 

Business Model. Professional services is the appropriate business model: 
Focusing on transaction services, to include quality assurance, it may base its 
price on performance and offer price and other incentives to long-term cus- 
tomers. The administrative-services segment operates as a working capital 
fund; the other services are mission-funded. 

Notional Business-Unit Structure. The business unit divides along product 
lines: legal services, contract management, program management, and admin- 
istrative services. To achieve reduced cycle times and responsiveness to cus- 
tomer needs within the product lines, the divisions organize around process. 
Figure 4.7 portrays the notional structure of this business unit. 

Resourcing Scientific, Engineering, Acquisition Professionals. In essence, this 
business unit is a human resource department profit center that focuses only 
on the core resources of NAVSEA; these resources are hired into, assigned, and 
developed within NAVSEA, as well as being managed by NAVSEA. It acquires, 
develops, and provides trained professionals—individual human capital—for 
temporary (although often lengthy) assignments to other organizations. Given 
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the complexity of contracting for naval ships and weapons, this business unit 
could include contracting professionals. (See Figure 4.8.) 

The primary customer is the PEO and the program managers. The business 
unit identifies current and future needs and ensures that professionals with the 
right competencies are available. The market could also expand to include 
other business units within NAVSEA—for example, the business unit for 
managing ships described above or the business units focused on creating, 
organizing, and managing knowledge, described below. Other Navy and other 
government organizations requiring these trained professionals are potential 
customers. Competitors include professional-services firms that provide the 
services (not the people), much as for the preceding business unit; independent 
contractors/consultants (many with previous NAVSEA experience); and, 
potentially, temporary manpower firms that specialize in professionals. 

Value Proposition. The business unit competes on the basis of developing and 
providing professional resources tailored to the needs of the customer. In par- 
ticular, the professional resources possess a combination of naval expertise and 
technical competencies available from no other centralized source, and devel- 
oped and tailored to the unique needs of the customer. 

MNDMR1303-4.B 

Resourcing Science, 
Engineering, Acquisition 

Professionals 

1 1 

Marketing Managing 
Assets 

Recruiting 
Selecting 

Developing _ 
Educating 

Assigning - 

Rewarding - 

Figure 4.8—Notional 
Business-Unit 
Structure of 

Resourcing Scientific, 
Engineering, and 

Acquisition 
Professionals 



Organization        157 

Business-Unit Strategy. With a deep understanding of the requirements of the 
customer and the capability to dynamically align existing assets with changing 
customer needs, this business unit bases its strategy on providing a distinctive 
product. The business unit seeks to gain advantage through affiliation with the 
customer to assess future needs, develop the necessary competencies through 
education and assignments in other NAVSEA and naval organizations, and 
amortize the development costs over these assignments. 

Business Model. Broker is part of the appropriate business model: The business 
unit brings the buyer of professional services together with the provider of pro- 
fessional services. Developer is another part of this business model: The sup- 
plied professional must constantly update/upgrade his or her technical skills to 
be easily brokered and periodically upgraded in skills to be re-marketed over 
time. The business operates as a working capital fund (although it could be 
partially mission-funded). 

This is a difficult business to sustain. The customer is most likely to be willing 
to pay the going budget rate for a professional, but not the long-term cost of ac- 
quisition, development, and separation. Moreover, to achieve public funding 
for these long-term costs of human capital requires stakeholder understanding 
of and commitment to such workforce planning for the long term. "Who funds 
the needed annual investment in human capital for future capability?" is one of 
the critical questions public organizations are striving to answer. If customers 
do not pay full cost or if stakeholders do not make the needed sustained public 
investment, product inferiority will cause this business to fail. 

Notional Business-Unit Structure. The business unit divides into two major 
divisions: marketing of the resources and managing of the assets. Marketing is 
a key function within the business unit; this division is responsible for identify- 
ing future needs, working with the other division to ensure that the resource is 
available, and convincing the customers that these resources are superior to 
those from any other source. Marketing divides further along functional lines: 
recruiting/selecting, developing/educating/experiencing, assigning, and re- 
warding. Figure 4.8 portrays the notional structure of this business unit. 

Managing Infrastructure. This business unit provides services for managing 
the physical assets and material capabilities of NAVSEA. It provides for the ac- 
quisition, development, construction, and reuse or disposal of properly, plant, 
and equipment, and for management of the properties. (See Figure 4.9.) 
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This business unit services all the other business units of NAVSEA. It could ex- 
pand its reach into the other systems commands and even into other govern- 
ment organizations. Primary competitors include Real Estate Investment 
Trusts (REITs), the Naval Facilities Command, and private-sector property- 
management firms. 

Value Proposition. This business unit competes on the basis of least-cost pro- 
vision of its services, with a primary objective of fully utilizing capacity. 

Business-Unit Strategy. The business unit follows a least-cost strategy. It em- 
ploys a portfolio-management approach to the acquisition, development, and 
divestment of property, plant, and equipment. It leverages assets across mar- 
kets so that even competitors may use them. Dynamic alignment—matching 
assets to market needs—is a core competency. In its pricing to customers, the 
business must also amortize investments or ensure that they are publicly 
funded. 

Business Model. Utility or REIT is the appropriate business model: If operated 
as a utility, pricing is regulated and customers pay set rates; if operated under a 
REIT model, the business unit would charge users to amortize the cost of the 
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property, plant, and equipment, seeking premium prices for the best plant and 
equipment. It will use a revenue-management approach for property man- 
agement, charging customers on a pay-as-you-go basis. The business operates 
as a working capital fund (although it could be partially mission-funded). 

As with the Resourcing Scientific, Engineering, and Acquisition Professionals 
business unit, this is another difficult business because of its investment needs. 
Removing ownership of a facility from its users should allow for greater effi- 
ciencies, particularly in partnering with other governmental entities or the pri- 
vate sector, or in disposal of legacy or outmoded plant property and equipment. 
For example, the Air Force is in the process of transferring seven wind tunnels 
at Wright Patterson AFB to Ohio State University. Expected to save about 
$500,000 per year, the transfer is opening the facilities to other universities, as 
well as to nonmilitary, commercial industries that need to do aerodynamic 
research. 

Notional Business-Unit Structure. The business unit divides along type of in- 
frastructure: research, industrial, and office. Each of these divisions has a 
product-oriented subdivision that focuses on asset management and a division 
that focuses on property management. Figure 4.9 portrays the notional busi- 
ness-unit structure. 

Organizing and Managing Existing Knowledge. This business unit provides 
engineering information and solutions in a form most useful to a diverse set of 
users, and it sets and enforces standards for ships and systems. Customers in- 
clude the Fleet, the Type Commanders, and the PEOs; the other NAVSEA busi- 
ness units, particularly Managing Ships; contractors; other Navy organizations; 
and other government organizations. (See Figure 4.10.) 

Value Proposition. This business unit competes by differentiation: It is the 
single comprehensive source of knowledge to its customers—knowledge rang- 
ing from information on legacy systems to information on the latest systems in 
the Fleet. The key elements of value are the depth of knowledge and the speed 
with which the business unit provides information in a form that meets the 
unique needs of the customer. In terms of setting and enforcing standards, the 
business unit provides the balance between maximum safely standards and 
minimum performance standards. 

Business-Unit Strategy. The business unit bases its strategy on providing a dis- 
tinctive product—immediate access to information in user-friendly form— 
available from no other source. It is the linchpin of naval engineering. 

Business Model. Selling codification of knowledge, and sharing and use of 
knowledge, the engineering-solutions side of the business unit follows an info- 
mediary business model: The best of such businesses enhance client-customer 
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relations through an electronic push strategy focused on customer needs. The 
business unit forms a knowledge network based on professional expertise and 
specialized knowledge of the users and their needs. The business operates as a 
working capital fund (although it could be partially mission-funded). 

In the private sector, an infomediary sustains itself through advertising that ex- 
ists side by side with apparently free information. "Eyeballs" or traffic—keeping 
track of who has made use of the service—becomes critical to success. The high 
demand for this knowledge beyond the Navy indicates that a conscious 
decision could be made to provide the knowledge as a public service, with pub- 
lic budget. The standard-setting and -enforcing side follows a Federal Aviation 
Administration (FAA) business model. This part of the business unit is mission- 
funded. 

Notional Business-Unit Structure. The business unit comprises three divisions: 
engineering solutions; standard setting and standard enforcement; and the cap- 
ture, organization, and provision of access to explicit knowledge (Figure 4.10). 
The first two divisions are front-end, dealing directly with customers. 
Engineering solutions subdivides along product lines: one element that 
provides advice; one that assumes more risk and specializes in decisions; and 
one that provides the means of accessing and using tacit knowledge- 
knowledge about relationships and processes. Standard determination and 
enforcement subdivides along product lines, as well: one element that sets 
minimum performance standards, one that sets maximum safety standards, 
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and one that conducts certification inspections. The third division is largely a 
back-end organization, providing a user-friendly interface for customers to 
access explicit knowledge—facts or information about things. One subdivision 
focuses on the development and sustainment of an open database; the other 
subdivision provides the front-end component by focusing on customer 
service. 

Creating and Managing New Knowledge. The business unit creates and sells 
new knowledge that is tailored to meet naval requirements—for example, 
knowledge about systems that are yet to be acquired or are still being devel- 
oped. The PEOs are the primary customers; the Type Commanders and the 
Fleet are secondary customers. A multitude of competitors include the defense 
community, independent research institutions, and universities. (See Figure 
4.11.) 

Value Proposition. The business unit competes through differentiation: It 
provides knowledge unavailable from other sources, based on sustained exper- 
tise and on intimate understanding of a customer's current and future needs. 

Business-Unit Strategy. The business unit bases its competitive advantage on 
providing a distinctive product, particularly one that can deliver cutting-edge 
innovation and technological know-how in a timely manner. The business unit 
provides high value-added content on a regular basis. It seeks to establish and 
maintain high levels of customer loyalty. 
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Business Model. Professional services is the relevant business model: This 
business unit embraces a network, or consortium, of professional expertise. 
The business operates as a working capital fund (although it could be partially 
mission-funded). 

Notional Business-Unit Structure. This business unit organizes along customer 
lines (see Figure 4.11) that reflect the composition of the PEO structure in 
Figure 4.2. This structure should change as its customers change (for example, 
a change from DD21 as a customer to surface strike as a customer has implica- 
tions for the business unit's organization). Alternatively, this business unit 
might organize along the lines of technologies—sensors, computers, etc.—to 
foster communication among technical specialists. More so than any of the 
other business units, this business unit would operate as flexible, somewhat 
temporary (although long-lived) teams. The ability of the business unit to re- 
spond to customer needs is critical. 

Providing Systems-Engineering Services. This business unit provides systems 
engineering services. The primary customer for these services is the CNO. 
Other customers include the PEOs, commanders in chief and/or Joint Chiefs of 
Staff (CINCs/JCS), the Department of Defense, and other government organi- 
zations. (See Figure 4.12.) 

Defense contractors, particularly prime contractors, provide these services for 
platforms. Other potential competitors include professional-services firms, and 
other Navy and Department of Defense organizations. 

Value Proposition. This business unit competes by differentiation: It is the 
single, comprehensive repository of knowledge and professional expertise on 
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naval systems engineering, spanning both platforms and missions. This busi- 
ness unit provides realism and candor across platforms, missions, and services. 
The core expertise is sustainable because it can be expanded beyond 
ships/platforms and missions to battle-group and joint activities. 

Business-Unit Strategy. The business unit bases its competitive advantage on 
providing a unique service by developing, demonstrating, and sustaining 
unequaled knowledge of naval systems and of the discipline of systems 
engineering. 

Business Model. Professional services is the business model. The business op- 
erates as a working capital fund (although it could be partially mission-funded). 

Notional Business-Unit Structure. The business unit divides along product 
lines: systems engineering policy, systems architecture, and component sys- 
tems engineering products that work on or with ships—gun systems, sonars, 
etc. Figure 4.12 portrays the notional business-unit structure. 

Table 4.1 summarizes the elements of the seven business units described above. 

From the perspective of the generalized work activities that make up NAVSEA, 
the complete corporate structure comprises all of the business units described 
above, with no organizational strategic priority/hierarchy. Figure 4.13 portrays 
this overall business-unit structure, aligned simply under a NAVSEA 
Headquarters. 

SHAPE—THE ROAD TO EFFECTIVE CORPORATE OPERATION 

Unfortunately, designing the business units independently can lead to sub- 
optimization. In the third stage, we identify major leverage points—potential 
areas of synergy and areas in which NAVSEA can achieve economies of scope 
and scale by restructuring the business units or by centralizing processes, 
functions, and/or activities that are common across business units—for 
increasing the effectiveness of the NAVSEA corporation. We then use those 
leverage points to modify the design of the organization suggested in the 
second stage. Similarly, we identify critical interrelationships—linkages— 
among business units that require leadership attention to ensure that 
transactions between them are smooth and effective. Understanding these 
interrelationships is especially important if the business units span the 
boundary of the NAVSEA organization proper—relying on outsourced activities 
as well as in-house activities—an assessment that would be addressed during 
the fourth stage of our organizational design process. 
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We reviewed best business practices (Hax and Majluf, 1996; Porter, 1990; Sethi 
and King, 1998; Levine and Luck, 1994; and Quinn, 1992) to highlight the 
relationships among important organizational elements and to suggest 
promising areas in which economies of scope and scale can be found. The 
result of this stage of our analysis is to improve the effectiveness of the 
operation of NAVSEA as a whole, perhaps—but not necessarily—at the expense 
of the effectiveness of the individual business units. 

We now examine four portfolios reflecting four variations of strategic intent for 
competitive advantage: an industry-positioning portfolio, a market/customer 
portfolio, a competency portfolio, and a product-life-cycle portfolio. In these 
portfolios, the business units are regrouped from a purely lateral structure un- 
der NAVSEA Headquarters to under business lines under or within 
Headquarters. What is now a business unit or an activity within a business unit 
may itself become a business line. Each of the several forms of strategic intent 
we suggest is relatively narrow. Indeed, the scope of strategic intent should be 
focused to maintain attention to the key aspects. A strategic intent should serve 
to focus leaders' attention, not to spread that attention evenly over a vast array 
of good things to do. (Strategic intent must come from the leaders of the orga- 
nization—NAVSEA, in this case. It is an inherent function that cannot be dele- 
gated or imposed from outside the organization.) 

As with the business units, the discussion of each business line begins with a 
general description, then gives value proposition and business-line strategy. 

Industry-Positioning Portfolio 

By definition, each business unit faces unique markets or competitors. 
Consequently, each business unit benefits from a strategy tailored to its 
particular environment. We first examine dimensions of size, cost, and prod- 
uct/service differentiation for each of the business units as they were derived 
from the analysis of generalized work activities, to determine whether a com- 
mon strategy emerges for the NAVSEA corporation. 

Figure 4.14 portrays a strategic map of NAVSEA as we characterized the initial 
business units along the three dimensions of size, cost, and product/service dif- 
ferentiation. Space near the bottom of the box denotes business units with 
lower unit costs; space near the top of the box denotes business units with 
higher unit costs. Space toward the left of the box represents commodity-like 
offerings that are not otherwise differentiated from competitors' offerings. 
Space toward the right of the box represents products and services that can be 
differentiated according to qualities important to the customer, such as product 
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Figure 4.14—NAVSEA Strategic Map 

innovation, remarkable customer service, or extraordinary quality. Relative size 
of the business unit is denoted by the size of the oval. 

The lower-left-hand corner contains the business unit focused on managing 
ships; the upper-right-hand corner contains the six smaller business units fo- 
cused on the other major types of activities in which NAVSEA engages. An ideal 
corporate portfolio for the future would contain business units that compete on 
the basis of low-cost, highly differentiated products and services, all located in 
the lower-right-hand corner. However, such a portfolio appears unlikely, for 
two reasons. 

First, the overall industry for the commodity service of managing ships operates 
well below capacity today—a situation that is likely to continue. As a result, 
competition will continue on cost and other dimensions, such as time to com- 
plete maintenance and repair, and modernization availabilities. NAVSEA has 
been in this position for a number of years, and has seen both public- and pri- 
vate-sector shipyard contractions, consolidations, and closures. Continuing 
competition will require successful execution of a least-cost strategy for sur- 
vival. Differentiation along other dimensions (for example, time to complete 
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scheduled availabilities) may be possible, but such efforts would tend to drive 
up the costs (through capital investment in technology and automation) with- 
out a significantly commensurate increase in value to the customer to offset 
them.5 Consolidation or closure in favor of a lower-cost competitor could result 
from erosion of quality or responsiveness and, particularly, from increases in 
cost. 

Second, the smaller business units—which represent small niches of expertise 
and appeal to specialized markets—will strive to differentiate themselves from 
the private sector and from each other. Providing these specialized services 
drives up costs but leads to narrowly branded products and services. If the 
business unit cannot differentiate itself sufficiently (that is, if it moves to the left 
side of the box) and fails to provide valued specialized services, absent any 
other compelling rationale (for example, the need to preserve one or more 
government suppliers in order to foster competition), the business unit should 
compete with the private sector on a cost basis or merge with other business 
units. 

It appears unlikely that all business units can move toward the ideal corporate 
strategy of being low cost and highly differentiated. However, by viewing 
NAVSEA from an industry perspective, we can suggest three fundamental busi- 
ness lines for NAVSEA: Enhancing Readiness, Managing [Naval] Knowledge, 
and Managing [Critical] Resources. The synergy among the units (sometimes 
many units) within a business line derives from grouping together business 
units that employ a particular linkage, such as a common form of strategy—for 
example, least cost or unique service. Enhancing Readiness provides stake- 
holder value to the CNO; Managing [Naval] Knowledge provides stakeholder 
value to the ASN (RDA); Managing [Critical] Resources provides to the other two 
lines of business or key customer groups (in this case, the PEOs) resources that 
are unique or too critical to rely on from other sources. 

Enhancing Readiness. This business line comprises the Managing Ships busi- 
ness unit, which is composed of a division for planning and scheduling and a 
division for repair and maintenance. 

Value Proposition. It offers its customers (Type Commanders and the Fleet) a 
unique understanding and appreciation for their needs and preferences. It is 
also uniquely positioned to establish guaranteed long-term relationships. 

5A related question is whether higher-value services (for example, planning and scheduling) now 
bundled within the Managing Ships business unit could be separated from the lower-value activi- 
ties and merged with other, more-differentiated business units. We address this question below in 
the Managing Resources business-line section. 
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Business-Line Strategy. The business line and its divisions employ a strategy of 
least cost. 

Managing Knowledge. This business line comprises three business units: 
Creating and Managing New Knowledge, Organizing and Managing Existing 
Knowledge, and Providing Systems-Engineering Services. 

Value Proposition. This business line adds unique value by being able to offer 
and leverage the largest, most comprehensive, central repository of explicit and 
tacit knowledge relevant to its customers' needs. As with the Enhancing 
Readiness business line, it is also uniquely positioned to establish guaranteed 
long-term relationships. 

Business-Line Strategy. The strategy of this business line and its business units 
is customer specialization—providing high-value, well-differentiated knowl- 
edge-based services; and identifying and satisfying customer needs and prefer- 
ences for data, information, and knowledge—for the Navy: specifically, for the 
PEO, the Type Commander, and the operating Fleet. Each business unit serves 
different customers and meets different customer needs and preferences; con- 
sequentiy, each should remain a separate business unit. 

Managing Resources. This business line comprises three separate business 
units: Resourcing Science, Engineering, and Acquisition Professionals; 
Providing [general] Program- and Project-Management Services; and Managing 
Infrastructure. The customers of the first two business units are the PEOs; the 
customers of the third business unit are the other two business lines. 

Value Proposition. This business line ensures the efficient and effective avail- 
ability of critical resources necessary to provide value to both major stakehold- 
ers. It requires strong mechanisms for forecasting future requirements and the 
capability to develop resources and products that meet those requirements in a 
timely manner. 

Business-Line Strategy. These individual business units can differentiate them- 
selves somewhat on the basis of intimate customer knowledge; however, by it- 
self, such a strategy will not be sufficient to ensure viability in the future. Many 
competitors provide the basic kinds of services offered by these business units; 
differentiation occurs at the margin. Consequently, the business units employ 
a strategy balanced between customer specialization and least cost. 

Further inspection of the business units can identify differences, particularly 
among divisions, that suggest further realignments of the structure. Within the 
Managing Ships business unit, for example, the planning and scheduling divi- 
sion conducts high-value activities different in type (i.e., business model) from 
the activities of the division for repair and maintenance. The planning and 
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scheduling division, in fact, has much in common with the business units in the 
Managing Resources business line and could benefit from the balanced strategy 
(customer specialization and least cost) being employed in that line. An alter- 
native corporate structure would include this division as a separate business 
unit in the Managing Resources business line. 

A possible focal point/structuring mechanism for evaluating component parts 
of the organization is the decision on whether to outsource activities to other 
government or private-sector organizations. This corporate structure, for ex- 
ample, permits the continual review of the viability of the business units asso- 
ciated with the Managing Resources business line. A separate business unit 
facing well-defined and numerous competitors can be the focus of NAVSEA 
corporate headquarters, which can maintain the pressure on the business unit 
(or its divisions) to perform. When the activities of business units are dis- 
tributed throughout the greater organization, it is much more difficult, if not 
impossible, to evaluate the situation effectively. The balanced strategy (i.e., 
customer specialization and low cost) highlights the necessity for these busi- 
ness units to look for cost savings (through process improvements, quality- 
control programs, creative sourcing arrangements, etc.). 

We reconfigured the initial seven business units, arranged in Figure 4.13 
according to the type of strategy appropriate to a business unit, into a NAVSEA 
corporation of three major business lines. We illustrate these business lines in 
this and succeeding figures; however, we are not suggesting that this layer of 
management needs to be operationalized. If it is added, it needs to be kept 
thin. Figure 4.15 portrays this corporate structure. 

Market/Customer Portfolio 

The customer—important to the continued viability of NAVSEA—can be viewed 
as the second structuring mechanism for business lines. Organizing business 
units around the customer is a growing trend, reflecting the success of this 
mechanism in creating stakeholder value. 

NAVSEA can provide stakeholder value by structuring business lines to focus on 
what matters to the stakeholders. In particular, the CNO is interested in meet- 
ing current needs—which center on readiness—and the ASN (RDA) is interested 
in supplying/wfure capabilities—which center on the efficient and effective ac- 
quisition of weapon systems. Through various business units, NAVSEA pro- 
vides the Type Commanders and the Fleets with services for keeping the Fleet 
operational; through various business units, NAVSEA provides the PEOs with 
services critical to the acquisition process. Consequently, the interests of 
NAVSEA's stakeholders and the business-unit customers are highly congruent: 
A strong relationship exists between customer value and stakeholder value. 
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Structuring business lines around stakeholders sets the stage for holding 
NAVSEA business units accountable for providing customer—and, therefore, 
stakeholder—value. 

From this perspective, the answer to the corporate question, "What businesses 
should NAVSEA be in?" is, "NAVSEA is in the business of meeting current and 
future naval needs." Two NAVSEA business lines are needed: Enhancing 
Readiness and Developing Future Capabilities. 

Enhancing Readiness. This business line includes the Managing Ships business 
unit, and the Organizing and Managing Existing Knowledge business unit. Its 
divisions capture, organize, and provide access to explicit knowledge; provide 
engineering solutions; and set and enforce standards. 

Value Proposition. This business line, with a complete set of offerings to meet 
the complete readiness needs of the Fleet, focuses on being the full-service 
provider of readiness. 

Business-Line Strategy. Customer service is the overall strategy, with a heavy 
emphasis on a least-cost strategy for the Perform Repair and Maintenance 
business unit. 

Developing Future Capabilities. The Developing Future Capabilities business 
line comprises four business units: Providing [general] Program- and Project- 
Management Services; Resourcing Science, Engineering, and Acquisition 
Professionals;6 Creating and Managing New Knowledge; and Providing [top- 
level] Systems-Engineering Services. Therefore, it is in four separate but related 
businesses of providing the PEO with management services, professional peo- 
ple, knowledge management, and integration services. 

Value Proposition. The business line captures the value of a full-service 
provider having long-term relationships with affiliated organizations and deep 
understanding of the PEO's needs. This portfolio preserves the special relation- 
ship existing today between the PEOs and NAVSEA. However, that relationship 
is made even more explicit in this portfolio by placing all elements of NAVSEA 
that meet PEO needs under a single line of business—PEO Support—unlike the 
dispersed and intermingled placement today. 

6The business unit responsible for resourcing science, engineering, and acquisition professionals 
takes on the form of a functional integrator in several corporate structures described in this section. 
Lateral processes (holding functions together) facilitate a move from a functional structure to a 
product or market structure. These processes, in turn, can be structured into the form of a func- 
tional integrator. Then, near-term operating decisions move to the product or market segments; 
long-term capability-building activities move to the functional integrators. 
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Business-Line Strategy. The business line employs an overall strategy of cus- 
tomer service. As well, in the Creating and Managing New Knowledge and the 
Providing Systems-Engineering Services business units, there is heavy emphasis 
on innovation. 

Each business line is integrated vertically, gathering together the critical activi- 
ties in a chain that produces products and services of value to its customers. To 
ensure seamless, one-stop shopping for the Type Commanders and the Fleet, 
on the one hand, and for the PEOs, on the other hand, both business lines will 
benefit from organizing as a front-end/back-end structure, with customer- 
service teams assigned to all major customer groupings. 

The Managing Infrastructure business unit becomes a Headquarters function, 
managing the critical infrastructure resources needed by the two lines of busi- 
ness. It has no customers external to NAVSEA and, consequently, is best con- 
sidered a cost center. It employs a least-cost strategy and can be continually 
evaluated for outsourcing.7 

Given the customer aggregation, we reconfigured the initial seven business 
units into a NAVSEA corporation comprising two major business lines and a 
separate Headquarters function, portrayed in Figure 4.16. 

Competency Portfolio 

An important role for NAVSEA corporate headquarters is to identify, develop, 
and sustain core organizational competencies—the collections of skills, knowl- 
edge, and technology that provide a key benefit to customers. The core compe- 
tencies, which set NAVSEA apart from other organizations, are the primary rea- 
son customers choose the offerings of NAVSEA. If these competencies are 
viewed as a critical element of strategic intent, the organization can be struc- 
tured to develop and sustain them. We formulate such a structure here. 

Engineering is the competency that has commonality in the value NAVSEA's 
stakeholders assign to NAVSEA's products and services. Historically, although 
NAVSEA's role has changed, engineering and engineering support have been 
the mainstay of NAVSEA and its predecessors. Some NAVSEA leaders view en- 
gineering as the key to the future. 

7Alternatively, this unit could take the form of a distributed organization, which moves corporate- 
wide activities to an operating unit; the operating unit then provides products or services to the 
whole corporation. This form is a compromise between a centralized headquarters structure and a 
decentralized fragmented structure (conducted independently by each business unit). This form 
allows the maintenance of core competencies supporting core products, even though the activities 
cross business units. Placing the activities in an operating unit moves them closer to the ac- 
tion/customer. 
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From this perspective, the answer to the corporate question, "What businesses 
should NAVSEA be in?" is, "NAVSEA should be in the business it is in- 
providing world-class naval engineering and in-service engineering support. 
Two NAVSEA business lines are needed: Providing Engineering Services and 
Managing Ships. The first provides stakeholder value to both the ASN (RDA) 
and CNO; the second provides stakeholder value to the CNO. 

Providing Engineering Services. This business line comprises five business 
units: Engineering New Products (formerly Creating and Managing New 
Knowledge); Providing Systems-Engineering Services; Providing Engineering 
Solutions; Determining and Enforcing Standards; and Resourcing Science, 
Engineering, and Acquisition Professionals. The Providing Engineering 
Solutions activity and the Determining and Enforcing Standards activity are 
elevated from divisions of the Organizing and Managing Existing Knowledge 
business unit to become separate business units in this business line. 

Value Proposition. This business line adds particular value by specializing in 
naval engineering, thereby developing and sustaining unparalleled depth com- 
pared with its competitors. 

Business-Line Strategy. This business line employs an overall strategy of func- 
tional excellence, which is achieved, in part, by structuring the organization so 
that all the engineering resources (including the management of the engineer- 
ing professionals themselves) are located together. 

Managing Ships. This business line is composed of three business units: 
Planning and Scheduling; Performing Repair and Maintenance; and Capturing, 
Organizing, and Providing Access to Explicit Knowledge. The third business 
unit was the remaining activity of the Organizing and Managing Existing 
Knowledge business unit, now elevated to the business-unit level. 

Value Proposition. This business line affords learning opportunities for the 
professional resources being developed in the other business line. However, if 
this business line provides little in the way of value in the context of the over- 
arching strategic intent—engineering excellence—and becomes uncompetitive 
in cost, it should be divested. 

Business-Line Strategy. This business line employs an overall strategy of cus- 
tomer service. For the Performing Repair and Maintenance business unit, it 
places heavy emphasis on a least-cost strategy. 

As with the previous portfolio, the Managing Infrastructure business unit 
becomes a Headquarters function and cost center. It employs a least-cost strat- 
egy and can be continually evaluated for outsourcing. 
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The Providing [general] Program- and Project-Management Services business 
unit can be retained as a business unit (it serves customers external to 
NAVSEA); however, as with Managing Ships, it is an unrelated business unit and 
unnecessary, given the focus of the strategic intent. Consequently, it also em- 
ploys a least-cost strategy and can be continually evaluated for outsourcing to 
another government entity or to the private sector. 

Given the premise that engineering is a core competency for NAVSEA, we re- 
configured the initial seven business units into a NAVSEA corporation consist- 
ing of two major business lines, an unrelated business unit, and a separate 
Headquarters function, portrayed in Figure 4.17. 

Product-Life-Cycle Portfolio 

Product life cycle is the paradigm that most influences the structure of the 
overall market within which NAVSEA competes: From this perspective, the an- 
swer to the corporate question, "What businesses should NAVSEA be in?" is, 
"NAVSEA should be in the business of providing full-spectrum life-cycle sup- 
port." Strategically, NAVSEA can choose to participate in those areas in which it 
can have the greatest influence on the outcomes of particular interest to its 
stakeholders. 

Three NAVSEA business lines are needed: Creating and Managing New 
Knowledge; Supporting Acquisition; and Providing In-Service Support. The 
first two business lines provide stakeholder value to the ASN (RDA); the third 
business line provides stakeholder value to the CNO. Value is derived specifi- 
cally from the understanding of the overall life-cycle process and NAVSEA's 
ability to leverage its capabilities in that context. 

Creating and Managing New Knowledge. This business line is organized 
around the PEOs as customers, as in the previous portfolios. Here, however, it 
stands alone as a separate business line. 

Value Proposition. Customers of this business line attach particular value to 
the Navy-specific expertise and the depth of understanding of the Fleet's future 
needs. 

Business-Line Strategy. The business line employs an overall strategy of inno- 
vation. 

Supporting Acquisition. This business line comprises four business units: 
Providing [top-level] Systems-Engineering Services; Determining and Enforcing 
Standards (formerly an activity within the Organizing and Managing Existing 
Knowledge business unit); Providing [general]  Program- and Project- 
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Management Services; and Resourcing Science, Engineering, and Acquisition 
Professionals. The first and fourth business units do not produce products or 
services that are part of the product life cycle; however, they do provide resources 
that are critical to the success of the life-cycle process. 

Value Proposition. The value proposition of this business line centers on spe- 
cialized knowledge of the life-cycle process and the unique Navy context within 
which it operates. 

Business-Line Strategy. This business line and its business units employ a 
strategy of customer service. 

Providing In-Service Support. This business line is made up of three business 
units: Planning and Scheduling; Performing Repair and Maintenance; and 
Organizing and Managing Existing Knowledge. The third, an activity of the 
Capturing, Organizing, and Providing Access to Explicit Knowledge business 
unit and of the Providing Engineering Solutions business unit, is now a business 
unit in its own right. 

Value Proposition. This business line offers particular value as a full-service 
provider of in-service support. 

Business-Line Strategy. This business line employs an overall strategy of cus- 
tomer service. For the Performing Repair and Maintenance business unit, it 
places heavy emphasis on a least-cost strategy. 

As with the previous two portfolios, the Managing Infrastructure business unit 
becomes a Headquarters function and a cost center. It employs a least-cost 
strategy and can be continually evaluated for outsourcing. 

Looking for congruity in the core process that pervades the industry within 
which NAVSEA operates, we have reconfigured the initial seven business units 
into a NAVSEA corporation of three major business lines and a separate 
Headquarters function, portrayed in Figure 4.18. 

Selecting the Portfolio of Businesses 

Each of the four portfolios of business units described above—four variations of 
strategic intent manifested in NAVSEA corporate structure—has advantages. It 
would be convenient if a single structure captured all or most of these advan- 
tages. However, not all the advantages are equally important. The choice of or- 
ganizational design should be based on what best accomplishes the desired or- 
ganizational strategic intent. 
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THE PROPER SIZE FOR NAVSEA 

In the fourth and concluding stage of our organizational design process, 
NAVSEA can identify an efficient organization to achieve the NAVSEA strategic 
intent. This organization, which does not exist today, is not something we can 
supply in this report. It will be the target for NAVSEA action in the future. 

To this point, we have talked in terms of those general functions that the parts 
of the organization perform but not to particular activities executed within 
these organizations. The objective of the fourth stage, sizing NAVSEA for effi- 
ciency, is to link activities to a specific organizational structure, to further refine 
the corporate structure according to the importance of the activities, and to de- 
lineate what might be inside and what might be outside the formal boundaries 
of the Department of the Navy organization called NAVSEA. Here, we describe 
a framework NAVSEA can use to carry out the fourth stage. 

Sizing Framework 

This stage begins by linking activities and products to the corporate structure 
suggested in stage three, Shape. It then identifies those activities and products 
that are central to the accomplishment of the NAVSEA mission and overall 
strategic intent for competitive advantage and/or that can substantially im- 
prove corporate effectiveness if managed specifically toward that end. It also 
identifies and evaluates those activities and products that cut across multiple 
business units. 

The suggested framework assumes the perspective that NAVSEA does not nec- 
essarily need to produce every product that is important to NAVSEA customers 
and stakeholders, nor to perform internally every activity making up such prod- 
ucts. Either other organizations (inside or outside of government) may be able 
to provide products more efficiently than can NAVSEA or having NAVSEA 
develop and/or sustain the requisite capabilities to be the best provider may 
not be cost-effective. However, even if there are organizations that can better 
provide products currently provided by NAVSEA, NAVSEA's responsibility 
includes recommending governing arrangements for ensuring value to the 
customers and stakeholders—i.e., NAVSEA must remain a smart buyer. 
Therefore, the Size stage also asks the question, "For those business units or 
parts of business units outside of NAVSEA, what is the most appropriate level of 
NAVSEA involvement?" 

The results of our current research provide the basis for NAVSEA to proceed 
with the organizational sizing analysis. Products, activities, personnel, facilities, 
and technologies can be linked to NAVSEA organizational elements.   In 
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addition, NAVSEA business units have been described and evaluated 
individually and within a corporate-portfolio context. 

We suggest approaching the above task by assessing the NAVSEA organization 
at three levels. Although described sequentially, it is expected that the planner 
will move back and forth among the levels of analysis: 

First, that NAVSEA view the decision from the perspective of the overall 
corporation by asking the question, "What is the appropriate set of business 
units to retain in the corporate portfolio?" This consideration was addressed in 
the second and third stages of the organizational design approach, through the 
use of NAVSEA strategic intent. 

Second, that NAVSEA view the decision from the perspective of the business 
unit by asking the question, "Which business units or parts of business units 
can be provided efficiently elsewhere while maintaining control and meeting 
customer needs?" In addition to the business units' contribution to corporate 
strategic intent, we recommend that NAVSEA evaluate business units on the 
basis of their sustainability (as public or private entities), the cost of divesting or 
acquiring the capability, the ability to provide world-class products or services, 
the basis of control, and the nature of the work required to be performed. 

Third, that NAVSEA view the decision from the perspective of the products by 
asking the question, "Which business units have high concentrations of central 
products such that they should reside within NAVSEA?" We recommend that 
NAVSEA consider the effect on management's ability to focus on business-unit 
success, access to world-class capabilities, risk sharing, surge capacity, smart 
buyers' expertise, freeing resources for other purposes, and controlling 
operating costs. 

Of particular importance for the Size stage is the product-centrality analysis de- 
scribed in Chapter Three. That analysis can be used as the entry point for con- 
sidering organizational design. Understanding NAVSEA's markets, products, 
and activities will be crucial to understanding the core businesses, the vertical 
and horizontal linkages, and the proper size for NAVSEA in 2007. 

RAND would be pleased to work with NAVSEA to implement this framework or 
a modified version of it. 
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PROJECT VISITS AND BRIEFINGS 

During this project, we drew on numerous sources inside and outside the Navy 
and NAVSEA to provide us with a broad understanding of the responsibilities, 
mandates, capabilities, and organizational relationships that define the Naval 
Sea System Command (NAVSEA) within the broader Navy, Department of 
Defense (DoD), and industry context. One of the important sources of infor- 
mation has been site visits to NAVSEA Headquarters, Program Executive 
Officers (PEOs), and field activities, as well as discussions with Naval War 
College faculty, the Chief of Naval Operation's (CNO's) Strategic Studies Group, 
and representatives from the Fleet. We benefited greatly by having the oppor- 
tunity of attending NAVSEA Commander's Forums (CF's) VI, VII, VIII, and DC, as 
well as the Supervisor of Shipbuilding's (SUPSHIP's) /Navy Shipyard Joint Board 
of Directors' meeting during the course of this project. We also participated as 
a member of the Red Team Review for NAVSEA's internal Core Equities Initia- 
tive. 

These activities broadened our perspective of the issues, difficulties, and chal- 
lenges that NAVSEA deals with on a continuing basis. Further, they provided 
the opportunity to meet the NAVSEA leaders who manage the Warfare Centers 
and their respective Divisions; the Naval Shipyard Commanders; the SUPSHIP 
leaders; PEOs; and Type Commanders; as well as NAVSEA Headquarters' lead- 
ers and staff. Our discussions with them of the issues and problems facing 
NAVSEA in carrying out its responsibilities for the U.S. Navy enriched the con- 
text of our subsequent site visits and meetings with individuals. As a result, we 
benefited from a broader understanding of NAVSEA as a corporation. 

Table A.1 lists the primary visits and types of discussions that took place during 
the course of this study. Following the table is a survey that we used to elicit 
comprehensive information during our site visits. 

183 
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Table A. 1 

NAVSEA Project Visits and Briefings 

Time Period Activity, Organization, or Office Visit Briefing 
January-March • NAVSEA Core Equities Red Team Review V 
1999 • NAVSEA Comptroller, CAPT Ackley V 

• VADM Nanos and Staff V V 

April-June 1999 • RADM Balisle, Vice Commander NAVSEA, and staff V V 
• PEO DD21, RADM Carnevale and staff V V 
• NAVSEA POC meeting, VADM Nanos, Pete Brown, et 

al. 
V 

• SUPSHIPS, Stanley Sachs & Len Thompson V 
• Representatives of NAVSEA Corporate Ops, Naval V V 

Underwater Warfare Center (NUWC) Headquarters 
and Naval Surface Warfare Center (NSWC) 
Headquarters 

• Naval War College V 
• National Defense University V 
• Naval Studies Board V 
• CNO's Strategic Studies Group V 
• Navy Warfare Development Center V 
• Atlantic Command, 2nd Fleet V 

July-September •  SEA 08 Staff V 
1999 • NAVSEA CF VI, Norfolk Naval Shipyard (NNSY) V 

• RADM Young, Acting Deputy Commander NAVSEA V V 
• Deputy PEO, Carriers, Brian Persons V V 
• VADM(R) Bowes, Vice President, Litton V V 
• NSWC Headquarters, Bill Cocimano and staff V V 
• NUWC Headquarters and Newport Division, V 

RADM Young, Dr. Sirmalis, and staff 
• Carderock Division, NSWC, CAPT Preisel, V V 

Mr. Metrey, and staff 
• Port Hueneme Division, NSWC, CAPT Phillips, V V 

Mr. Giacchi, and staff 
• Naval Warfare Assessment Station, NSWC, V V 

CDR Lang, Dr. Meeks, and staff 

October- • Indian Head Division, NSWC, CAPT Walsh, Philip V V 
December 1999 Anderson, and staff 

• Dahlgren Division, NSWC, CAPT Mahaffey and staff V V 
• Panama City Station, NSWC, CAPT Covert and staff V V 
• SUPSHIPS/NNSY Joint Board of Directors' Meeting, V V 

RADM Baugh, Bernie Clark, et al. 
• NAVSEA CF VII, Port Hueneme Division, NSWC V V 
• Puget Sound Naval Shipyard, CAPT Bryant and staff V V 
• Submarine Force, U.S. Atlantic Fleet (SUBLANT) V V 

Headquarters, VADM Giambastiani and staff 
• 7th Fleet Headquarters, VADM Doran and staff V V 
• Norfolk Naval Shipyard, CAPT Scheib and staff V 
• SUPSHIP, NNSY, Brian McAvoy V 
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Table A. 1—Cont'd. 

Time Period Activity, Organization, or Office Visit     Briefing 

April-June 2000 

July-September 
2000 

V V 

V V 
V V 
V V 

V 
V V 

January-March • NAVSEA Corp. Ops. Staff, Craig McKay, Jeanie 
2000 Woods, Michael Altaian, et al. 

• VADM Nanos, RADM Etnyre, RADM Yount, Pete 
Brown, et al. 

• PEO TSC, RADM Cobb 
• PEO CXW, RADM Morral 
• SEA 03, RADM Yount and Gregg Hagedorn 
• VADM(R) Bowes, Vice President, Litton 
• NAVSEA CF VIII, SUPSHIP, 

Jacksonville, FL 

• VADM Nanos, RADM Etnyre, RADM Yount, Pete 
Brown, Gregg Hagedorn, Bonnie Flynn, Craig 
McKay, Jeanie Woods, et al. 

• NAVSEA CFDC, Portsmouth, NH 

• VADM Nanos, NEC &BTET 
• Core Equities Working Group 
• SEA91.PEOEXW 
• SEA 01, SEA 02 and Staff Codes 
• LOG, SEA 04 
• NUWC Newport 
• NSWC Working Group, Day-Long Symposium 
• SEA09B,SEA05 

October- • NSWC Board of Directors Meeting 
December 2000 •  PEO TSC and (S) 

• Team SUB, PEO SUB, SEA 92, SEA 93, PEO CV, 
Others 

SURVEY FOR RAND SITE VISITS 

The RAND study team plans to meet with each of the major organizational ele- 
ments in NAVSEA. Given that scheduling will allow, we expect to meet first with 
the Headquarters element and then proceed with visits with the various associ- 
ated field activities. During each visit we would generally prefer to start with an 
overview presentation of the host organizational element, followed by a more 
detailed discussion of the organization's principal clients and customers and 
what products and services are provided to them. The general topics we would 
like to cover are: 

• What basic missions and mandates are being satisfied? 

• Who are the customers and clients? 

• What products and services are provided? 
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• What unique qualities and requirements are necessary to satisfy the cus- 
tomer needs? 

• What personnel and facility support is needed to satisfy the customer 
needs? 

• What kinds of authority and responsibility are exercised by your organiza- 
tion? 

• What is the flow of obligation and expenditure funding in your organiza- 
tion? 

We would like to interact with several levels of management and staff in the or- 
ganization and to allow sufficient time during the site visit to take a detailed 
tour of the physical plant and real property holdings of the organization. In 
particular we would like to see the major technical facilities and discuss their 
unique capabilities with the members of technical staff involved. 

The internal equities effort that the NAVSEA organizational units conducted 
represents an enormous undertaking and an important source of information 
and insight for our study. We would like to meet with the team leaders and 
members of this effort to discuss the process and the criteria they used in their 
study and the data sources used for assigning work years and facility utilization. 

There follows a more detailed list of areas and questions we would like to ad- 
dress during an initial or a subsequent visit to an organizational element. These 
more detailed questions fall into the following categories: 

Organizational Questions 

Programs, Products, and Services 

Internal Equities Initiative 

Financial Questions 

Research and Technology 

Publications, Reports, Presentations, Awards, and Patents. 

We would prefer scheduling a subsequent visit rather than trying to cram too 
much into a single visit. Our first priority is to gain an overall knowledge of the 
organization, its missions and mandates, principal customers, and salient 
products and services. Discussing these areas with several levels of staff and 
management and visiting the important associated facilities are highest on our 
list of initial interactions. If time allows during an initial visit, we can go into the 
detailed questions. 
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Although we would like to cover these subject areas and questions, we would 
also like to allow time during our visit to learn and discuss issues your organi- 
zation believes to be important which are not reflected in our discussion topics. 

The RAND study team very much appreciates the time and effort of the staff 
and management at host organizations to arrange for a site visit. We would like 
to conduct the visit in as informal and relaxed a manner as possible. 
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DETAILED QUESTIONS FOR SITE VISITS 

Organizational Questions: 

1. What is the overall mission and vision for your organization? 

2. Does your organization have a strategic plan or business plan? 

3. For what corporate-level goals is your organization responsible? 

4. Is there a detailed organizational chart available? 

5. How are the lines of authority, responsibility, and accountability indi- 
cated? 

6. Has there been a recent business process re-engineering effort and what 
were the results? 

7. What interactions have you had with the Defense Acquisition Reform 
Initiative? 

8. What organization do you report to? 

9. What organizations report to you? 

10. Do you have the authority to reorganize? 

11. What are the legal or regulatory impediments to reorganization? 

12. In round numbers how many personnel, military and civilian? 

13. What mix of occupations is represented by your staff? 

14. What is the mix of military and civilian staff in terms of officers and en- 
listed and white-collar and blue-collar? 

15. What is the experience level of your staff in the major skill areas? 

16. How many advanced-degreed staff are there and what is the technician-to- 
scientist-and-engineer ratio? 

17. How many individuals have taken advanced training courses in the last 
several years? 

18. What is the turnover rate of staff? 

19. Who directs the assets of your site on a daily basis—Headquarters, Sub- 
ordinate elements, or organizations outside of your own? 

20. Does your organization direct the assets of some other organization—sub- 
contractors, for example?—If so, what organizations? 
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21. Do you have reprogramming authority or must you secure approval from 
your supervising headquarters? 

22. Are all personnel on site or are some located with clients and customers? 

23. Are there any contractors located on site? 

24. What is the 5-10 year trend in manpower and budget for your organiza- 
tion? 

Programs, Products, and Services: 

1. What basic mission and mandates does your organization fulfill? 

2. What NAVSEAINST, OPNAVINST, and SECNAVINST guide and direct your 
organization's activities? 

3. Who are your customers and clients? 

4. In what sense are they your clients and customers? 

5. Have you recently conducted a survey of your customers and clients?— 
What did you measure and what were the results? 

6. What is your relationship with the PEOs?—What services do you supply? 

7. What are the final products and services that you provide to them? 

8. What unique qualities and requirements are necessary to satisfy the cus- 
tomer needs? 

9. What are the major programs underway in your organization? 

10. Does your organization provide a service entitled "smart buyer" for your 
clients or customers?—If so, what is the basic job description of this service 
and what is your view of the qualifications of a "smart buyer"? 

11. What are the basic raw materials that you use as inputs for these final 
products and services? 

12. What are the basic processes that are used to transform these input mate- 
rials into final products and services? 

13. Are there other credible sources for the final products and services? 

14. If your organization were rendered ineffective by a natural disaster or other 
catastrophic event, what organization might step in to perform your func- 
tions? 
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Internal Equities Initiative: 

1. What are considered the equities of your organization? 

2. What were the criteria used in determining these equities? 

3. What is the key feature of features that distinguish core equities from other 
equities? 

4. Who were the leaders of the equities effort in your organization? 

5. What has been your recent organizational thinking on the kinds of 
activities that must be done within NAVSEA and more generally within 
DoD or the US Government? 

Financial Questions: 

1. What is the operating budget for your organization? 

2. What are the funding sources for your organization? 

3. How much of the funding is mission related and how much is NWCF, or 
other? 

4. What are your overhead rates and how are they set? 

5. What is the average small purchase rate? 

6. Are there any GIS-based databases available and what information do they 
contain? Were any prepared by NAVSEA for the BRAC a few years ago for 
example? 

7. Is there a database for facilities containing associated historical costs, re- 
placement costs, and depreciation information? 

8. Are there any valuations for the PP&E on site? 

9. Are there any environmental liabilities associated with the PP&E? 

10. Are there other liabilities? 

11. What software tools are used to manage finances in your organization? 

12. How is funding distributed in your organization? 

13. Do you have a database that provides time charges by Task/project or eq- 
uity area? 

14. What is the investment in new capital equipment for the last several years? 

15. What is the investment in new or updated facilities for the last several 
years? 
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Research and Technology: 

1. Is there an internal R&D Program and how does a project qualify for it? 

2. How is the internal R&D program funded? 

3. Are there CRADAs in place and how is the utility of these programs viewed 
in the organization? 

4. What are the major facilities in your organization?—What are the products 
or services they deliver?—Who are their customers?—What is the historical 
facility utilization rate?—What staff is involved in operating the facility? 

5. Is there a list of Science and Technology Objectives, which guide the 
course of the research?—What are these STOs?—How many have been 
achieved? 

6. To what extent is your research agenda linked to and influenced by broad 
Navy strategy developments? 

7. How many researchers from other institutions are visiting your organiza- 
tion to conduct research? 

8. What involvement do you have with universities and other research orga- 
nizations? 

9. Is there a post-doc program in your organization? 

10. What is your involvement with the National Research Council? 

11. What has been your experience with outside contractors providing R&D 
services? 

12. During previous downsizing actions, what activities were outsourced?— 
What was the selection criteria? 

Publications, Reports, Presentations, Awards, and Patents:1 

1. How many technical reports have been published? 

2. What is the number of refereed j ournal articles published? 

3. What is the number of test reports published? 

4. How many books or book chapters published? 

1Round numbers and estimates only. 
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5. How many patent disclosures have been filed? 

6. How many patents have been granted? 

7. How many invited talks have been delivered at professional meetings? 

8. How many awards have been received and for what reasons? 

9. How many professional society fellowships are held by staff researchers? 

10. How many patent licensing agreements have been placed most recently? 



Appendix B 

OFFICE OF THE CHIEF OF NAVAL OPERATIONS (OPNAV) AND 
SECRETARY OF THE NAVY (SECNAV) INSTRUCTIONS 

Table B.l 

OPNAV Instructions 

Document Number Subject 

OPNAVINST1151.9C 
OPNAVINST 1500.61 

OPNAVINST 1540.51c 
OPNAVINST 1540.54 

OPNAVINST 1640.8 
OPNAVINST 2710.1 
OPNAVINST 2720.2G 
OPNAVINST 3000.12 
OPNAVINST 3100.8 

OPNAVINST 3120.28B 
OPNAVINST 3120.33B 
OPNAVINST 3120.42A 

OPNAVINST 3120.42B 

OPNAVINST 3150.27A 
OPNAVINST C3501.2J 

OPNAVINST 3501.225 
OPNAVINST 3502.5 

OPNAVINST 3540.4J 
OPNAVINST 3960.16 
OPNAVINST 4000.57F 
OPNAVINST 4080.11C 
OPNAVINST 4400.10B 
OPNAVINST 4700.3 

OPNAVINST 4700.7J 

Acoustic Sensor Training Aids Program (ASTAP) 
Intermediate Maintenance Activity (IMA) Journeyman Navy Enlisted 
Classification (JNEC) Program 
Submarine On Board Training (SOBT) Program 
Naval Reserve Force (NFR) Innovative Naval Reserve Concept (INRC) 
Implementation Plan 
Brigs Afloat 
DON Standards for Commercial (Non-Tactical) LAN on Navy Ships 
Fleet Modernization Program (FMP) Policy 
Operational Availability of Equipments and Weapons Systems 
Deck Landing Operations by Civilian Helicopters with Civilian Pilots 
on U.S. Navy Vessels 
Certification of the Aviation Capability of Ships Operating Aircraft 
Submarine Extended Operating Cycle (SEOC) Program 
Safe Engineering and Operations Program for Landing Craft, Air 
Cushion 
Safe Engineering and Operations Program for Landing Craft, Air 
Cushion 
Navy Diving Program 
Naval Warfare Mission Areas and Required Operational 
Capability/Projected Operational Environment (ROC/POE) 
Navy Premeditated Personnel Parachuting (P3) Program 
Policy for Managing the Life Cycle Support of the TRIDENT 
Engineering and Operations Training (EOT) Program 
Propulsion Examining Boards for Conventionally Powered Ships 
Navy Test and Monitoring Systems (TAMS) 
Logistic Support of the Trident System 
Navy War Reserve Material Management 
Policies for Integrated Logistics Overhauls (ILO) and Reviews (ILR) 
Trials, Acceptance, Commissioning, Fitting Out, Test and Evaluation, 
Shakedown and Post-Shakedown Availability of Guided Missile 
Frigate Oliver Hazard Perry (FFG-7); Responsibilities for 
Maintenance Policy for Naval Ships 
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Table B.l—Cont'd. 

Document Number Subject 
OPNAVINST 4710.31 
OPNAVINST4720.2F 
OPNAVINST 4770.5F 
OPNAVINST 4780.6C 
OPNAVINST4790.il 

OPNAVINST 
OPNAVINST 
OPNAVINST 
OPNAVINST 
OPNAVINST 
OPNAVINST 
OPNAVINST 

4790.15B 
4790.4C 
5090. IB 
5100.21B 
5200.29 
5239.1A 
5510.1H 

OPNAVINST 5530.13B 

OPNAVINST 7130.8 
OPNAVINST 8011.9A 
OPNAVINST 8020.8J 

OPNAVINST 8023.20E 

OPNAVINST 8023.21C 

OPNAVINST 
OPNAVINST 
OPNAVINST 
OPNAVINST 
OPNAVINST 
OPNAVINST 
OPNAVINST 
OPNAVINST 
OPNAVINST 

8023.2C 
8027.6D 
9010.300A 
9010.335 
9027.6D 
9070.1 
9070.2 
9072.2 
9080.4B 

OPNAVINST 9094. IB 

OPNAVINST 9096.1 
OPNAVINST 9110. IB 
OPNAVINST 9200.3 
OPNAVINST 9220.2 

OPNAVINST 9221. IB 

OPNAVINST 9233.1 A 

OPNAVINST 9233.2A 
OPNAVINST 9234.1A 
OPNAVINST 9410.1 A 

OPNAVINST 9410.5 

OPNAVINST 9640.1 A 

TRIDENT Planned Equipment Replacement (TRIPER) Program 
Salvage and Recovery Program 
General Instructions for Inactive Ship and Craft 
Procedures for Administering Service Craft and Boats in the U.S. Navy 
Policy and Responsibility for Detection, Action, and Response 
Technique (DART) Program 
The Aircraft Launch and Recovery Equipment Maintenance Program 
Ships' Maintenance and Material Management (3-M) Manual 
Environmental and Natural Resource Program Manual 
Afloat Mishap Investigation and Reporting 
Participation in Government-Industry Data Exchange Program 
DON Automatic Data Processing Security Program 
Department of the Navy Information and Personnel Security Program 
Regulation 
Department of the Navy Physical Security Instruction for 
Conventional Arms, Ammunition, and Explosives (AA&E) 
Guidance for the Execution of Program Funds at Naval Shipyards 
Non-Nuclear Ordnance Requirements (NNOR) Process 
Responsibilities of the DON Commands with Respect to the DoD 
Explosives Safety Board 
Waivers of and Exemptions from Explosives Safety Requirements; 
Policies and Procedures for Requesting 
Explosives Safety Standards for U.S. Navy Combatant Ships and 
Tenders at U.S. Naval Stations and Similar Support Activities 
U.S. Navy Explosives Safety Policies, Requirements, and Procedures 
Naval Responsibilities for Explosive Ordnance Disposal 
Development of Naval Ship Characteristics 
Warfighting Improvement Plan (WIP) Development 
Naval Responsibilities for Explosive Ordnance Disposal 
Survivability Policy for Surface Ships of the U.S. Navy 
Signature Control Policy for Ships and Craft of the U.S. Navy 
Shock Hardening of Surface Ships 
Relationships Between the Naval Inspector General and the President, 
Board of Inspection and Survey 
Full Power and Economy Trial Requirements for Non-Nuclear Surface 
Ship Classes 
Weight and Stability Limits for Naval Surface Ships 
Submarine Test and Operating Depths; Policy Concerning 
Engineering Operational Sequencing System (EOSS) 
U.S. Navy Boiler Water and Feedwater Test and Treatment Program 
(Nuclear Excluded) 
U.S. Navy Steam Generating Plant Inspection and Inspector Training 
and Certification Program 
U.S. Navy Diesel Engine Inspection and Inspector Training and 
Certification Program 
U.S. Navy Automated Diesel Engine Trend Analysis Program 
Marine Gas Turbine Inspector (MGTI) Program 
Interoperability of Tactical Command, Control and Communications 
Systems 
Data Base and Communication Standards Interoperability 
Requirements for Tactical Naval Warfare Systems 
Shipboard Habitability Program  
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Table B.2 

SECNAV Instructions 

Document Number Subject 
SECNAVINST 400.85 
SECNAVINST 4000.36 
SECNAVINST 4855.3 
SECNAVINST 4900.48 

SECNAVINST 4950.4 

SECNAVINST 5200.39 

SECNAVINST 5400.15A 

SECNAVINST 5400.16 
SECNAVINST 5510.36 
SECNAVINST 11420.1 

Navy Logistics System 
Technical Representation at Contractors' Facilities 
Product Deficiency Reporting and Evaluation Program (PDREP) 
Transfer of U.S. Naval Vessels to Foreign Governments and 
International Organizations 
Security Assistance and International Logistics Joint Security 
Assistance Training 
Participation in the Government-Industry Data Exchange Program 
(GIDEP) 
Department of the Navy Research, Development and Acquisition, and 
Associated Life Cycle Management Responsibilities 
Department of the Navy Warfare Centers and Corporate Laboratory 
DON Information Security Program (ISP) Regulation 
Leasing of Navy-Controlled Floating Drydocks  
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TECHNICAL APPENDIX 

The analysis presented in Chapter Three is based on an extensive data- 
collection effort occurring during the 38 site visits (listed in Appendix A) to gain 
as much information on all elements of the Naval Sea Systems Command 
(NAVSEA), then to assemble that data in numerical form in databases. Chapter 
Three presents an overview of the databases and analyses, as well as the most 
salient results for products, processes, and market structure in 2007. 

Here, we provide more background on the data-analysis effort, beginning with 
that related to the market-emphasis-growth factors and the evolution of 
strategy drivers and market emphasis. Next, we derive the product-rating 
system for relating importance and breadth of products to markets. We then 
describe how information on activities was classified and assembled into 
databases on activities, technologies, facilities, and personnel. We then provide 
more-detailed descriptions of the observables for product-market interactions, 
including calculations with simple math, along with samples of the various 
scorecards on which the results were entered.1 Interactions for determining 
resource-allocation decisions were not covered in Chapter Three. This 
appendix presents the observables for interactions between and among 
processes, technologies, facilities, personnel, and products. 

ANALYSES RELATED TO GROWTH IN MARKET-EMPHASIS FACTORS 

Our analyses of markets and products occurred concurrently with our analyses 
of the strategy and organization phases of the study, evolving over the course of 
our study and meetings with NAVSEA, the Navy, contractors, and Program 
Executive Officers (PEOs); information gained from printed documents; and 
our own expertise.  In this section of the appendix, we look at the analyses 

^ost of the scorecards-databases provide only a small portion of the total databases used in this 
project. The primary purposes of including the database portions here are to illustrate how the 
databases were constructed and how the scoring and calculations were done. 
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underpinning our discussion of market-emphasis-growth factors at the 
beginning of Chapter Three, starting with the next subsection, Strategic Drivers, 
to illustrate that the Market-Product-Activity Model is an iterative approach 
that relies on information about an organization that is as complete as possible 
and that may change dramatically in the course of data gathering. 

Strategic Drivers 

From the Strategy phase of the research, we first culled four major strategy 
drivers that will influence the NAVSEA markets in 2007. These drivers grew to 
10 by the end or our study. We focus on the 10-driver case here, presenting 
charts and tables of the 4-driver case primarily for comparison. 

We considered the impact of each of the drivers on changes in emphasis in the 
markets by national security directives (deter, shape, prepare, respond) from 
Chapter Two, by strategic driver, according to inputs from many Navy individ- 
uals consulted in the Strategy phase of our research plan as reviewed by the 
RAND project research team. The results of this assessment are shown in 
Figure C.l, under the acronyms shown in Table 3.3 for the NAVSEA markets. 

The score assessed for each market—each cell of the matrix of markets—is a 1 
(for Yes, has an impact) or 0 (for No, has no impact) in answer to the question, 

In 2007, will the respective strategy driver still be forcing emphasis on a certain 
NAVSEA market to grow or increase as a response? 

The total driver impact is shown in the far-right-hand column and is the sum of 
impacts across all markets. It is greatest for network-centric warfare, followed 
closely by information dominance and effective engagement. Forward pres- 
ence has the least impact. 

Technology Drivers 

In our discussions with Navy personnel and in our review of Naval Studies 
Board-National Research Council (NSB-NRC, 1997a), National Research 
Council (NRC, 1996), and Office of Naval Intelligence (ONI; 1998) documents, 
and Gaffney and Saalfeld (1999) of the Office of Naval Research, we found a 
number of technological developments that determined the emphasis on many 
of the NAVSEA markets. These are cross-cutting technological developments 
that are most appropriately scored as a market driver rather than a technology 
embedded in a specific product. The information environment is an example 
of such a driver, because all naval force elements must be designed to operate 
within that environment (NSB-NRC, 1997a, p. 54). We considered the impact of 
each of these technological drivers across the NAVSEA markets on the basis of 
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RAHDMR1303-C.1 

Strategy 

drivers 

Impact on NAVSEA markets Total 

driver 
MOS- 

for 2007 AAW AMW AbU AÜW ccc IW INI OPA OMW MOB NCO 
ACU NSW SIW Ubh impact 

Deter 

Information 
dominance ■  1 1 1 1 0 1 1 0 0 0 1 o 0 1 0  1 
Potent forces £    0 1 0 1 0 1 0 0 1 0 0 0 0 0 0 ^^H 

Shape 

Forward 
presence ; o 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
Force 
protection—allies 0 0 0 0 0 0 1 0 0 0 1 0 0 0 1 

Prepare 

Effective 
engagement to 1 0 1 1 1 1 0 o 0 0 1 0 1 1 I 
Complex terrain 
operations 0 1 0 0 0 0 1 0 0 0 0 0 0 1 1 I 
Standoff 
operations 
support 0 1 1 1 0 0 1 0 0 0 0 0 0 1 1 Hi^l 

Respond 

Network-centric 
warfare i 1 1 1 1 1 1 1 0 o 0 0 1 0 1 1 1 
Littoral warfare 0 1 1 1 0 0 1 0 0 0 0 1 0 1 1 I 
Force 
protection—U.S. 0 0 0 0 0 0 1 0 0 0 0 1 0 0 1 1 

Total strategy 
impact 

Figure C.l—Scoring Matrix for Strategic Drivers of NAVSEA Markets 

discussions with many Navy personnel during our site visits (see Appendix A) 
and the assessment of RAND analysts. The assessment is again based on the 
question, 

In 2007, will the respective technology driver still be forcing emphasis on a 
certain NAVSEA market to grow or increase as a response? 

where a 1 is given for a Yes response and a 0 for No. The results of this assess- 
ment are shown in Figure C.2. 

As with strategy drivers, the total driver impact is shown in the far-right-hand 
column and is the sum of impacts across all markets. Two technology drivers 
are affecting the most NAVSEA market emphasis: the advent and continued 
development of very-high-speed computational tools and very-high-bandwidth 
networks. 
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RANDMf?r303-C? 

Technology 
drivers 
for 2007 

Impact on NAVSEA markets Total 
driver 
impact AAW AMW ASU ASW ccc IW INT OPA OMW MOB MOS- 

NCO ACQ NSW STW DEF 

Hostile smart 
minefields with 
networked 
sensors 

0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 

1 

Hostile smart 
torpedoes with 
advanced hunter 
seeker capabilities 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Hostile quiet, 
modern, air- 
independent 
submarines3 

0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 

Anti-ship cruise 
missiles with 
challenging flight 
characteristics 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Anti-ship chemical 
and biological 
warheads 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Very-high-speed 
computational 
tools 

0 0 0 1 1 0 0 0 0 0 0 1 0 1 0 

Very-high- 
bandwidth 
networks 

0 0 0 0 1 1 1 0 0 0 0 0 0 1 0 

technology    B^H^^P^^H^^B^H^H^H^^|^H^^B^^|^H^^|^^|| 

aSuch submarines s 
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RANOMR1303-C.3 

Business 
drivers 
for 2007 

Impact on NAVSEA markets Total 
driver 
impact AAW AMW ASU ASW ccc IW INT OPA OMW MOB 

MOS- 
NCO 

ACQ NSW STW DEF 

Modeling and 
simulation applied 
to acquisition 

0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 

Consolidation 
in the defense 
industry 

0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 

Acquisition 
reform 

0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 

Increasing use 
of commercial 
firms for 
maintenance and 
support functions 

0 0 0 0 0 0 0 1 0 1 0 1 0 0 0 

Figure C.3—Scoring Matrix for Business Drivers of NAVSEA Markets 

The most important business driver for NAVSEA markets is the increasing use 
of commercial firms for maintenance and support functions. The market most 
sensitive to changes in the business environment is the Operational Availability 
(OPA) market. As to acquisition reform, shipyards are the units that are looking 
for the new processes emerging from acquisition reform to upgrade vessels, 
improve performance, and reduce the cost of rebuilding ships. Therefore, 
acquisition reform drives the OPA market. By the same token, systems 
engineering, which is included in the Developing Future Capabilities business 
line of Figure 4.16, has Policy as one of its business units, as well as all of the 
future platforms. It will be profoundly affected by acquisition reform. 
Therefore, ACQ gets a 1. 

Market Emphasis 

To arrive at an overall assessment of market emphasis, we combined the results 
from the three major driver categories, summing the total driver impact for 
each market for each of the driver categories uniformly, normalizing the driver 
categories so that each category contributes equally, multiplying the final score, 
and summing the scaled scores across drivers (the calculations for the case in 
which strategy is weighted 1.5 times more than the other drivers is shown in 
Table C.l, later in this section). 
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We put the final results into four bins corresponding to Very Low, Low, 
Medium, and High emphasis in 2007. These results are shown in Figure C.4. 
Weighting the market-emphasis-growth drivers equally, we see that the 
Operational Availability (OPA), Acquisition Support (ACQ), and Defensive 
Systems (DEF) markets are expected to grow in emphasis most rapidly; Naval 
Special Warfare (NSW), Anti-Air Warfare (AAW), Missions of State-Non-combat 
Operations (MOS-NCO), Offensive Mine Warfare (OMW), and Mobility (MOB) 
are expected to grow in emphasis the least. 

We next wanted to know how the results will alter with changes among the 
market-emphasis-growth drivers. To test the sensitivity of our results, we 
evaluated what the market-emphasis-growth factors would be if the technology 
or strategy drivers were weighted as being 1.5 times more important in 

RANDMR1303-C.4 

2 

High 

Medium 

a. 
<p Low 

Very low 

Operational Availability 
Acquisition Support 
Defensive Systems 

All drivers 
equally weighted 

Amphibious Warfare 
Anti-Submarine Warfare 

• Strike Warfare 
• Intelligence 

Anti-Surface Ship Warfare 
Command, Control, Communications 
Information Warfare 

12 3 4; 
Number of markets 

NOTE: The following binning decisions represent thresholds for the total normalized value 
of all market scoring, based on the apparent separation of percentage bands that came out of 
the analysis: 

High- 13.8-10.6 percent 
Medium - 10-8.5 percent 
Low - 5.8-4.3 percent 
Very low - 2.7-0 percent 

Figure C.4—NAVSEA Market-Emphasis-Growth Factors, with Equivalent Weights for 
All Drivers 
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forecasting NAVSEA market-emphasis growth. We felt that a 150-percent 
weighting was a reasonable variation, whereas a factor-of-2 increase for any of 
the driver categories was not: The importance of one driver category was 
considered close to that of the others. For a 150-percent weighting of the 
technology drivers, Figure C.5 shows that, assuming NAVSEA markets to be 
predominantly technology-driven, the DEF and ACQ markets will be the only 
markets growing rapidly in emphasis, whereas the NSW, AAW, MOS-NCO, 
MOB, ASU, and OMW markets will remain very low in growth in emphasis. The 
OPA market is now at a Medium emphasis-growth level. This sensitivity to 
technology emphasis reveals that the DEF and ACQ markets have a technology 
emphasis, whereas the emphasis of the OPA market is only weakly coupled to 
technology. 

RANOMR1303-C.5 

O 
D) 

2> 
to 
CO 

J= 
D. 
E 

a> .^ 
(5 

High 

Medium 

Low 

Very low 

• Defensive Systems 
• Acquisition Support 

1.5 times more than 
other drivers 

I • Operational Availability                        • Strike Warfare 
• Intelligence 

1 • Anti-Submarine Warfare 

• Amphibious Warfare 
• Information Warfare 
• Command, Control, Communications 

• Navy Special Warfare                            • Anti-Surface Ship Warfare 
• Anti-Air Warfare                                       • Mobility 
• Missions of State-Non-combat Ops.      • Offensive Mine Warfare 

1                         1                         1                         1                         1                         1 

Number of markets 

NOTE: The following binning decisions represent thresholds for the total normalized value 
of all market scoring, based on the apparent separation of percentage bands that came out of 
the analysis: 

High ~ 15-13.1 percent 
Medium ~ 9.9-9.6 percent 
Low ~ 7.7-5.9 percent 
Very low ~ 3.9-0 percent 

Figure C.5—NAVSEA Market-Emphasis-Growth Factors, with Technology Drivers 
Weighted 1.5 Times Higher Than Other Drivers 



204       Transitioning NAVSEA to the Future: Strategy, Business, Organization 

Consider next the sensitivity of the results to a 150-percent weighting in em- 
phasis for the strategy drivers, calculated in Table C.l and shown in Figure C.6. 
Here, the DEF and ACQ markets have remained High, given a strategic empha- 
sis, and the intelligence (INT) market has moved into the High category as well. 
The OPA market has moved to the Medium level, whereas NSW, MOS-NCO, 
OMW, MOB, and AAW have remained Very Low. The Anti-Submarine Warfare 
(ASW), Strike Warfare (STW), and Amphibious (AMW) markets remain at a 
Medium growth rate. 

The case for four strategy drivers is calculated in Table C.2 and shown in Figure 
C.7 for comparison with Table C.l and Figure C.6. We see that Defensive 
Systems is the only market rated High when there were only four drivers. The 
Low category is highly populated, and the Very Low category is less populated. 
The mix of markets in each category is markedly different from that in Figure 
C.6. The four ranking categories were assigned numbers for quantification of 
market interactions with product measures: High = 3, Medium = 2, Low =1, 
Very Low = 0. 

THE RAND PRODUCT-RATING SYSTEM 

Just as one set of drivers can be identified as having more influence than an- 
other on market-emphasis growth in 2007, certain products may be more 
important to a market than others are. We decided to go beyond the binary 
ranking, which indicates that those NAVSEA products that contribute to a 
market have equal importance—a rank of 1. Our many years of market research 
and the technique known as Quality Function Deployment (QFD)2 indicate 
that, for any market generally there should be fewer very important products 
than those that are just important. 

Most of the products in a market will be supporting or not very important at all. 
To assign a 1 for importance to all products in a market fails to take into ac- 
count those products the customer values most highly. Therefore, we needed 
to build into the analysis this imbalance in a consistent and quantifiable way. A 
rating system that accommodates a "normal distribution" while indicating the 
outstanding quality of specific products is what we sought. 

2Originally developed by a Japanese shipbuilding firm in the early 1970s, "Quality Function 
Deployment (QFD), also known as The House of Quality, . . . tie|s] product and service design 
decisions directly to customer wants and needs, QFD is designed to deploy customer input 
throughout the design, production, marketing, and delivery facets of a given product or service. In 
a typical QFD application, a cross-functional team creates and analyzes a matrix linking customer 
wants and needs to a set of product and service design metrics that the company can then measure 
and control" (see www.ams-inc.com/whatwedo/qfd, downloaded December 21, 2001; www.ams- 
inc.com/whatwedo/qtd.htm, visited August 4, 2002). QFD uses a scale of 9 for High importance; 3 
for Medium importance; 1 for Low importance; and 0 for no importance. 
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RANDMR I303-C.6 

High 

f>   Medium 

Strategy drivers weighted 
1.5 times more than 

other drivers 

Q. 
E 

Low 

• Operational Availability 
• Anti-Submarine Warfare 

Strike Warfare 
Amphibious Warfare 

• Command, Control, Communications 
• Anti-Surface Ship Warfare 
• Information Warfare 

Very low 

2 3 4 E 

Number of markets 

NOTE: The following binning decisions represent thresholds for the total normalized value 
of all market scoring, based on the apparent separation of percentage bands that came out of 
the analysis: 

High- 13.4-11.1 percent 
Medium - 9.9-8.3 percent 
Low - 6.2-4.9 percent 
Very low ~ 2.5-0 percent 

Figure C.6—NAVSEA Market-Emphasis-Growth Factors for the Case with 10 Strategy 
Drivers Weighted 1.5 Times Higher Than Other Drivers 

We consider here all products in the market, not just the ones that NAVSEA 
supplies. Our final assessments are based on our own expertise and on com- 
mentary during our NAVSEA site visits. 

Agreeing that the very important products are fewer in number than the least 
important ones, we rejected the notion that the products have a flat frequency 
distribution across importance, as illustrated in Figure C.8. The figure shows a 
notional flat distribution normalized for a range of importance between 0 and 
3, corresponding to three uniform sections—Low, Medium, and High—all with 
an equal frequency represented by equal areas. Markets that use products that 
are not highly differentiated from each other (for example, commodity 
[products of broad use] markets or some consumer-product markets) could be 



Technical Appendix       207 

CN 

Ü 
CD 

1 

e 
o 

a 
E 
o 
u 
u 

«2 
ce 
u 

I 
u 
a 
u 
tu 

o 

03 
V 
s 
p 
in 

« ^ 

tfc.fi 

P
er

ce
nt

 
of

T
ot

al
b

 

an
d 

R
an

k 

> 
o 
d 

_l 

CD 
O) 
CD 

> 
o 
d 

_l 

CD 
co 
c\i 

lO 

cö 

_l 
CM 
CO 

5 

co 
00 <M 

CM 
CO co 

cri 

> 
cn 

cö 

2 

co 
00 

r-- 

d 

m 

CD 

X 

co 
in 

N
or

m
al

iz
ed

 
To

ta
l, 

A
ll 

D
riv

er
s 

o 

m 
CM 

o 

co 
co 
CM 

CO 
CD 

co 
a> 
co 
co 

in 
co 
CD 
d 
CM 

00 
CD 

o 
in 

m 
CM 
co 
in 

CD 
CO 
CÖ 

m 

CO 
CD O) 

in 

in 
CM 

in 
CM 

CD 

CO 

~ so 
;D CD 
: <o .5 

':.£ -a- 
co "-" 

,      m 

l'lsi 
Z       o 

iE 

ö o o o ö o o 
o 
in o 

in 

cö o 

in 
CM 

o o o 

j|   CO 
o o o o o o o •* o - o co o o o 

CO 

Q  £~ 

ro-2 

-§"° 
o 

|2 

(0 

CO 

1 §5. 
•^      o 

o o o 

co 
00 
CM 

CD 
CO 
CM 

co 

CM 

co 

CM o 

CO 

CM o o 

co 

CM o 

co 
00 
CM 

r-- 
in 
co 

]ö to 'S °- 
F E 

o o o CM CM - - o - o o - o CM ^f 

0) 

;Ü   CD 
>■•= 

toS^ 

co 

i          "5" 
—   e- N 

| .2 jo 

O   N   O 
Z       u 

iE 

o 

lO 
CM 

o o 

m 
IN 
co 
in 

in 
CM 
co 
co 

m 
CM 
T- 

in 
CM 
CD 
in" 

in 
CM 
CD 
in 

in 
CM 

m 
CM 
CD 
in o 

in 
r-- 
CO 
CD 

in 
CM 
co 
in 

in 
r~- 
oo 
cö 
r— 

£ E 
je *= 

CD ,J 
5 

o co o o 
in in 

CO 
in in 

co 
in 

o 
m in in 

]ö to 
o IN o o T— - CM - - CM *- o co - co 

I 
cö 1 < 

5 
< co < 

5 
< 

o 
ü 
ü i o 

5 
O 

CD 
O 
2 

O 
ü 
z 

1 
co 
o 
5 

a 
2 

5= 
CO 
z CO 

ill 
Q 

_1 

1 

co co 

gcM 

II   ^ 

CO   "' 

is 
CO  LO 

m 

CJ 2* 
O   Cö 

X   C0 

co  co 

11 
•8-a 
So 
CD E 
a E 

3i 
CO Cd 
ü .c 
°> ^1 
g-ct 
L! "a 

s> 
*- -a 

.2 co 
15 5 
= co 
C0   CD 

E .| 
o n 

CD ? 
jE   CD 

<d £ 
13 
C 

m 

in 
CM 

ii." 
l±l 
Q 

a 
a. 
E 
co 

o      o 

-a 
CD 

co 

■D 

^ ° C   O) 
■-   CD 

. jfi es 
co £ ü 
"> T. ^ 
| S5, 

fii   CD 
in *£ 
l-~  co  c 

cö ■= ■- 

»I« 
5 ^ co 

$ ° 8 
■D   C   Q- 

C0   S   ü 

O   CD      - 

c I-    0 
^ü     o 

CD 
Q. 



208       Transitioning NAVSEA to the Future: Strategy, Business, Organization 

MNDMR1303-C.7 

High 

Medium 

• Defensive 
Systems 
(DEF) 

Strategy drivers weighted 
1.5 times more than 

other drivers 

2 

1 Intelligence (INT) 
'Mobility (MOB) 
' Navy Special Warfare (NSW) 
' Operational Availability (OPA) 

• Acquisition Support (ACQ) 

•Anti-Submarine Wartare (ASW) 
Mission of State-Non-combät Ops. (MOS-NCO) 
• information Warfare (IW) 
•AmphWous Warfare (AMW) 

• Command, Control & Comm. (CCC) 
•Strike Warfare (STW) 
• Offensive Mine Warfare (OMW) 

Low 

Very low 

2 3 4 5 6 7 
Number of markets 

NOTE: The following binning decisions represent thresholds for the total normalized value 
of all market scoring, based on the apparent separation of percentage bands that came out of 
the analysis: 

High ~ 15.8 percent 
Medium - 12.8-8.3 percent 
Low ~ 7-2.7 percent 
Very low - 0 percent 

Figure C.7—NAVSEA Market-Emphasis-Growth Factors for the Case with Only Four 
Strategy Drivers Weighted 1.5 Times Higher Than Other Drivers 

structured this way. However, for the high-tech markets, such as Anti- 
submarine Warfare (ASW) or Naval Special Warfare (NSW), the products are 
likely to be very highly differentiated. This reality informs our inclination to 
make High importance products of lesser frequency than the Low importance 
products. 

We embraced, instead, the notion that the frequency distribution is lower at the 
High end and higher for the Low end of the importance scale, and considered 
the next simplest distribution to a flat distribution: the triangle distribution. 
This distribution has a frequency maximum at the origin and intercepts zero at 
some maximum-importance value, which we take to be 3 to simplify compar- 
isons with other distributions, in Figure C.9. As for the flat distribution, the 
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Figure C.8—Product Frequency Versus Importance for a Flat Distribution. Equal 
thirds of total area correspond to Low, Medium, and High ranks. 
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Figure C.9—Product Frequency Versus Importance for a Triangle Distribution. 
Intervals of equal thirds correspond to Low, Medium, and High ranks. 
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Low, Medium, and High importance frequency elements have been normalized 
to 1 and the importance interval is between 0 and 3, which we have divided 
equally. There is no rationale for doing a nonlinear division. Consequently, 
areas decline in magnitude with increasing importance—behavior we have 
sought. From the figure, the normalized area for the Low importance products 
is 0.56, which means that 56 percent of the products in the market will be in the 
Low importance category, whereas the High importance category will have 11 
percent of the products, and the Medium category will have 33 percent of the 
products. 

We consider next a Gaussian distribution for the product frequency as a func- 
tion of importance, assuming that, since many groups of things seem to be 
normally distributed, the importance frequency for products in a market may 
be as well. In such a distribution, shown in Figure CIO, the normalized fre- 
quency of product importance is plotted as a function of importance, with the 
standard deviation, a, of the Gaussian equal to 1. As before, the figure shows 
the Low, Medium, and High importance areas taken to be lo, 2a, and 3a, since 
there is no rationale for assigning some nonlinear scaling for these intervals. 
For the importance ratings in this model, the Low importance products 
represent 68 percent of the products in the market and the High importance 
products, only 5 percent. 
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Using this distribution, we can see a way in which our bias toward more Low 
importance products and fewer High importance products in a highly differen- 
tiated market can be introduced in a consistent fashion. However, in our rank- 
ings of products, we wanted to achieve some additional characteristics in the 
rating process: first, a large rating for High importance products and a larger 
distance in rating between High and Medium than between Medium and Low; 
second, to adjust down the ratings of experts. 

To achieve both of these objectives, the research team sought a distribution 
function for which the inverse of its areas would be the importance rating and 
for which the sum of the inverses for the three areas would be normalized to 1 
for easy comparison among different choices of distribution function. 

We can now ask, What distribution and what rating-area sizes correspond to the 
old 1, 2, 3 system—1 for Low importance, 2 for Medium importance, and 3 for 
High importance—with which we were dissatisfied initially? The data in Figure 
C. 11 are presented for comparison of normalized rating areas for the four dis- 
tribution functions considered—flat, triangle, Gaussian, and 1, 2, 3 weights, 
plotted as a function of the importance bin. Unlike the flat distribution with its 
0.33 frequency for all bins, the Gaussian curve shows a very steep transition 
from the Low bin to the High bin. The simple triangle distribution shows a uni- 
form transition in areas from Low to High importance, and the 1, 2, 3 weights is 
somewhere between the Gaussian and the triangle distributions. 
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We next considered what market structure was appropriate for the highly dif- 
ferentiated markets to which the NAVSEA products contribute. After some dis- 
cussion, we agreed that having about two-thirds of the products in the market 
in the Low importance bin seemed about right, as did having about 11 or 12 
percent of the products in the High importance bin. This leaves about 22 per- 
cent for the area of the Medium importance bin. The resulting areas are plotted 
in Figure C.12, along with the distributions shown in Figure C.ll. The area for 
the Low importance bin (67 percent) for the new distribution—the RAND dis- 
tribution—is consistent with the Gaussian distribution area for this bin; how- 
ever, the area for the High importance bin is consistent with that for the triangle 
distribution. The area for the Medium importance bin is lower than that for all 
the distributions considered. 

Where does all this lead for the importance ratings for the various distributions? 
Beginning with the basic assumption that the importance rating is proportional 
to the inverse of the importance-bin area in the frequency-distribution function 
and keeping all the ratings normalized for easy comparison, we arrived at the 
results shown in Figure C.13, in which the importance ratings of the RAND dis- 
tribution weights have a slope steeper than that for the 1, 2, 3 weights, as re- 
quired by our feel for the market. The RAND distribution is not as steep as is 
the Gaussian distribution, which we considered too extreme from the outset. 
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Figure C. 12—Adding a New Comparison to the Set: the RAND Distribution 
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Figure C.13—Normalized Importance Ratings Versus Importance Bin for All 
Distributions 

The resulting importance rates for the NAVSEA products in the various markets 
are 0.1 for Low importance; 0.3 for Medium importance; and 0.6 for High 
importance. 

To facilitate the rating process for the individuals doing the rating, we multi- 
plied the results by 10: 1, Low importance; 3, Medium importance; 6, High 
importance. To further emphasize the point of the ratings, we adopted the 
following operational definitions of what each of the ratings means for the 
market—different terminology but essentially the same meaning: 

6 = Market Defining. An essential product in the market. The market would 
not exist or function at all without this product. The product is an essen- 
tial definer of the market. 

3 = Important. A major contributor to the market. The market depends on 
this product, but the product does not define the market. 

1   =   Support. Contributes to the market, but not a major contributor. 

0  =   Not Important. Does not contribute to the market. 

These are the values given for specific product importance in the Product- 
Market Interactions section of Chapter Three and this appendix and again in 
the Corporate Centrality section of Chapter Three. 
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NAVSEA ACTIVITIES AND CLASSIFICATION SCHEMES FOR THE 
ACTIVITIES DATABASE 

As well as developing rating systems to relate the importance and breadth of 
products to markets, our analysis of NAVSEA products involved developing 
classification schemes to relate activities to products. 

The Activity portion of Figure 3.1 comprises organized resources, such as tech- 
nologies, people, and facilities. These resources are set in motion by processes. 
One of many components of a product or system, an activity is the basis for the 
creation of products. We needed to compile a database that would contain all 
activities making up a product for all 108 products in 2007 in Table 3.5. 

To build the database of NAVSEA activities, the research team started with the 
Core Equities—Red Team Review (NAVSEA, 1999a) as initial input. How 
NAVSEA reported its activities varies across units. For this reason, and because 
the Product-Market-Activity Model focuses not within a center, as does the 
Core Equities study, but across NAVSEA, we reformulated this list of activities in 
which NAVSEA will have to engage in 2007 iteratively and interactively, with the 
aid of information gathered from the 38 site visits to NAVSEA units and 
NAVSEA's customers (see Appendix A) conducted as part of this research. 
Information on those activities became part of our activities database, 
described below. In many cases, we were able to connect an activity to the 
organized resources currently carrying out the tasks associated with that 
activity, as in Figure C.14. 

RANDMfl(303-C. M 
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Figure C. 14—The Classification Systems for the RAND Market-Product-Activity Model, 
for the Activity "Set software standards for Submarine Combat Systems" 
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The Red Team Review included little data regarding support activities, such as 
human resources, facilities management, and administrative support activities, 
for the majority of NAVSEA units. These important support functions are part 
of the sizing analysis that was to have been included in Chapter Four. 

We developed an activities database for all NAVSEA products, using EXCEL 
spreadsheets. Every entry in the activities database has associated with it a 
product, a facility/organization, and a process code. Each activity is linked to 
the product associated with the output of the activity. As seen below, an activity 
that produces software standards for a Submarine Combat System is linked to 
that system rather than to software standards, thereby keeping the entire life 
cycle of a product under a single code. The research team chose to focus on 
system-level products (e.g., Submarine Combat Systems) rather than on plat- 
forms (e.g., submarines), because, at the system level, the team could separate 
activities into a manageable set of products while providing enough differences 
in coding to enable meaningful analysis across activities and avoiding too much 
detail. Limitations in available data made it impossible to generate accurate 
subsystem product lists. Therefore, system-level coding was also superior to 
subsystems coding. 

Through activities, the product is linked with technologies, people, and facili- 
ties. Thus, all characteristics required to describe and analyze the NAVSEA ac- 
tivities are available and linked. An example of how all these characteristics fit 
together is shown in Figure C.14, in which the root activity being considered is 
"Setting software standards for submarine combat systems." 

This activity, just one of many that contribute to the product, is characterized 
by process 4.4.4—"Set technical standards"—performed by the organized re- 
sources of the Submarine Combat Systems Directorate of NUWC Newport 
Division. It is also characterized by the resulting product—Submarine Combat 
Systems. 

Links to the required technology, people, and facilities are created through the 
process code. 

RAND Process Code 

The research team developed the RAND process code classification scheme, 
using several sources (American Productivity & Quality Center, 2000). However, 
it owes much of its overall structure to the Government Process Classification 
Scheme (GPCS; Inter-Agency Benchmarking & Best Practices Council, 1996), a 
coding system developed by the GPCS Consortium, which was created by the 
National Performance Review, Office of the Vice President, and the Inter- 
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Agency Benchmarking & Best Practices Council. The GPCS was intended as a 
tool that government organizations would use to classify their processes, man- 
age their organization's work more effectively, and increase use of best prac- 
tices through greater inter-agency sharing of lessons learned. We chose this 
coding scheme to underpin our code primarily because it was designed for use 
by public-sector organizations, and because of its comprehensiveness and 
adaptability. 

After testing the GPCS on sample NAVSEA activities, the team found that 
NAVSEA's role as a manager of technology research, provider of ship repair and 
maintenance, and furnisher of the acquisition support base produced a number 
of activities that did not fit the original GPCS structure. The code required fur- 
ther adaptation to better reflect the scope and focus of work done by NAVSEA. 
For example, the GPCS's "Conduct Research and Development" code captured 
part of those NAVSEA activities that center on developing and managing tech- 
nology; however, a coding system better able to distinguish between the differ- 
ent types of work being done was needed. Modifying the GPCS by adding pro- 
cess codes gleaned from other Navy documents provided this particularity. 
Especially helpful was a Naval Surface Warfare Center (NSWC) working draft 
(NSWC, 1998) created to identify that agency's technical capabilities. It in- 
cludes an appendix that sets forth the major functions by life cycle. We adopted 
slightly modified forms of many of those functions as part of the RAND process 
code. 

We also examined process classification systems that were focused primarily on 
private-sector organizations; however, we adapted those parts of the systems 
that were applicable to NAVSEA. Arthur Andersen & Co. and the American 
Productivity & Quality Center's International Benchmarking Clearinghouse 
(2000) developed a taxonomy of common business processes known as the 
"Process Classification Framework," an important source for the RAND process 
code. The Process Classification Framework was particularly helpful in identi- 
fying processes that involve interactions with clients, and we incorporated 
those processes into the RAND process code to enhance the scope of the GPCS 
code. 

As detailed in Table C.3, the RAND process code has several levels of detail that 
capture what is being accomplished. The following are the major categories of 
processes considered in our code to cover the complete life cycle of a product: 

1. Establish direction. 

2. Acquire and manage resources. 

3. Develop capabilities. 
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4. Execute agency's mission. 

5. Sustain field operations. 

Generally, the structure of this classification system is to plan, gather the 
needed resources, produce the needed product or service, and, finally, to 
maintain customer contact and reconsider new planning initiatives. 

Application of the RAND process code has two minor limitations: 

1. Its level of depth is irregular, varying from one to four levels (see Table C.3). 
For example, the section of the code dealing with new-product development 
provides many levels of processes below that of "Design Products and/or 
Services" (4.5); the part of the code covering budget-related processes does 
not go deeper than "Budget programs" (1.4). In all cases, the level of detail 
covered by the RAND process code was adequate for classifying NAVSEA 
activities relevant to products that are the focus of our analysis. 

2. In some cases, two or more codes cover similar types of work. Left 
unchecked, this anomaly can cause the coding to vary for activities that in- 
volve identical types of work. We attempted to overcome this problem by 
having coders agree to use one code for each type of work. All coding was 
then reviewed to limit the variance across coders. 

RAND NAVSEA Organization Database 

Each activity is listed by the current NAVSEA unit responsible for performing 
that activity: for example, the Naval Undersea Warfare Center (NTJWC), Naval 
Surface Warfare Center, Navstar Operation Center (NOC), Headquarters/PEOs, 
Supervisor of Shipbuilding (SUPSHIP), Newport News Navy Shipyard, etc., and 
their units (see Appendix A for a partial list). We attached a numeric code to 
each unit in the NAVSEA organization chart. When we were unable to identify 
the unit associated with an activity, we left this field of the database blank. In 
addition, all new activities fall into this blank category. 

DERIVATION OF TECHNOLOGY CLUSTERS AND TECHNOLOGIES 
FOR THE TECHNOLOGIES DATABASE 

The next level of database below the activities database encompasses databases 
on technology, personnel, and facilities. Part of the process of developing the 
technology database involved organizing inputs into a manageable form. In its 
assessment of technologies of value and concern to NAVSEA, the research team 
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Table C.3 

RAND Process Code 

1 Establish Direction 
1.1 Establish Policy 
1.1.1 Assess current macro environment 
1.1.2 Establish priorities 
1.1.3 Establish strategies 
1.1.4 Establish safety specifications 
1.2 Determine Requirements/Needs 
1.2.1 Evaluate current Performance 
1.22 Develop regulations 
15.3 Structure the organization 
1.2.4 Establish resource requirements 
1.3 Develop Plans 
1.3.1 Identify missions, goals, etc. 
1.32 Develop courses of action & schedules 
1.3.3 Develop operational & emergency plans 
1.3.4 Deploy policy/plans 
1.4 Budget Programs 
1.4.1 Develop programs/budgets 
1.42 Consolidate and prioritize program 

requirements 
1.4.3 Balance programs/budgets & Justify to 

higher authority 

2 Acquire & Manage Resources 
2.1 Manage Acquisitions of Organization's 

Resources 
2.1.1 Develop acquisition guidance 
2.12 Define & justify program 
2.1.3 Administer Acquisition Program 
2.1.4 Acquire physical resources that meet 

acceptance criteria 
2.1.5 Take delivery 
22 Access labor 
221 Develop hiring practices guidance and 

procedures 
222 Create and manage human resources 

strategies 
223 Plan and forecast workforce requirements 
224 Recruit, select, & hire workers 
Z3 Manage facilities 
2.3.1 Manage capital planning 
2.32 Acquire and redeploy fixed assets 
2.3.3 Construct facilities 
2.3.4 Manage physical risk 
2.4 Support Resources 
2.4.1 Maintain Resources 
2.4.2 Transport personnel & material 
2.4.3 Manage natural resources 
2.4.4 Release Personnel and assets from 

government control 

3 Develop Capabilities 
3.1 Provide admin, support services 
3.1.1 Inform & advise 
3.1.2 Provide electronic information systems 
3.1.3 Provide financial services 
3.1.4 Provide facility services 
3.1.5 Provide community services 
3.1.6 Provide personnel services 
3.2 Develop resources into capabilities 
3.2.1 Organize resources 
3.2.2 Integrate physical and human resources 
3.2.3 Train personnel (includes curriculum 

development) 
3.2.3.1 Approve DAWIA certification 
3.2.4 Assess performance readiness of 

resources 
3.2.5 Manage improvement and change 
3.3 Enhance/Upgrade capabilities 
3.3.1 Measure organizational performance 
3.3.2 Conduct quality assessments 
3.3.3 Benchmark performance 
3.3.4 Conduct research to improve capabilities 
3.3.5 Design improved capabilities 
3.3.6 Improve processes and systems 
3.3.7 Test and evaluate improved capabilities 

4 Execute Agency's Mission 
4.1 Designate office of responsibility 
4.1.1 Establish the operations structure 
4.1.2 Initiate program documents 
4.1.3 Assess adherence to laws, plans, etc. 
4.1.4 Integrate resources 
4.2 Provide operational info. Support 
4.2.1 Collect operational information 

(requirements., environ.) 
4.22 Aggregate and analyze op. information 
42.3 Provide situation assessments to decision- 

makers 
4.2.4 Provide technical advice to tactical 

commander 
4.3 Identify & market customer requirements 
4.3.1 Determine customer needs and wants 
4.32 Conduct qualitative assessments 
4.3.3 Conduct quantitative assessments 
4.3.4 Predict Customer wants and needs 
4.4 Develop & Manage Technology 
4.4.1 Sponsor work on defense-related 

technology 
4.4.2 Establish parameters for technical 

feasibility 

RANDMBI303-7C.3a 
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4.4.3 Maintain corporate knowledge base 

4.4.4 Set technical standards 

4.4.5 Control technical documentation & 
configuration management 

4.4.6 Exchange technical information 

4.4.7 Perform basic research 

4.4.8 Perform applied research 

4.4.9 Perform advanced research 

4.4.10 Perform technology scan & identify 
promising technology 

4.4.11 Evaluate technical feasibility of proposals 

4.4.12 Develop operational guidelines for 
technology use 

4.4.13 Transfer technology 

4.5 Design Products and/or Services 

4.5.1 Develop product/service concept & plans 

4.5.1.1 Translate customer wants into product 
requirements 

4.5.1.2 Develop ship/system concept 

4.5.1.3 Perform feasibility studies to refine 
system concept 

4.5.1.4 Evaluate & approve system concept 

4.5.1.5 Plan and deploy quality targets 

4.5.1.6 Plan and deploy cost targets; validate 
estimates 

4.5.1.7 Develop product life cycle targets 

4.5.1.8 Approve life cycle planning 

4.5.1.9 Request & Evaluate bids 

4.5.1.10 Award & monitor contracts, Source 
Selection 

4.5.1.11 Integrate leading technology (Tech. 
Insertion) 

4.5.1.12 Manage technical maturity risks 

4.5.1.13 Develop product specs with approved 
trade-offs 

4.5.2 Design, build, evaluate prototype products 

4.5.2.1 Conduct concurrent engineering 

4.5.2.2 Implement value engineering 

4.5.2.3 Document design specifications 

4.5.2.4 Develop prototypes 

4.5.2.5 Evaluate prototype 

4.5.2.6 Apply for patents 

4.5.3 Refine existing products/services; 
Modernize & Upgrade 

4.5.3.1 Develop product/service enhancements 

4.5.3.2 Eliminate quality/reliability problems 

4.5.3.3 Eliminate outdated products/services 
4.5.4 Test effectiveness of products 
4.5.4.1 Establish testing and acceptance plan 

4.5.4.2 Monitor laboratory & field tests 

4.5.4.3 Perform testing 

4.5.4.4 Evaluate test results 

4.5.4.5 Approve processes, material to ensure 
producilbility 

4.5.4.6 Assess technical problems that arise 

4.5.5 Prepare for production 

4.5.5.1 Develop and test prototype production 
process 

4.5.5.2 Approve technical problem resolution 

4.5.5.3 Design and obtain necessary material 
and equipment 

4.5.5.4 Install and verify processes 

4.6 Market & sell 

4.6.1 Market products and/or services to 
customer group 

4.6.1.1 Define product/service value 

4.6.1.2 Develop pricing structure 

4.6.1.3 Develop marketing message 

4.6.1.4 Identify target customers 

4.6.1.5 Sell product/service 

4.6.1.6 Negotiate terms of sale 

4.6.2 Process Customer orders 

4.6.2.1 Accept orders from customers 

4.6.2.2 Enter orders into production/delivery 
system 

4.7 Produce & deliver products/services 

4.7.1 Acquire material and technology for 
production 

4.7.1.1 Select and certify suppliers 

4.7.1.2 Purchase capital goods 

4.7.1.3 Purchase materials and supplies 

4.7.1.4 Acquire appropriate technology 

4.7.2 Convert resources/inputs into products 

4.7.2.1 Develop/adjust production process 

4.7.2.2 Schedule production 

4.7.2.3 Move materials and resources 
4.7.2.4 Make product 

4.7.2.5 Test & validate system performance 

4.7.2.6 Package product 
4.7.2.7 Warehouse/store product 

4.7.2.8 Stage products for delivery 

4.7.3 Deliver products 

4.7.3.1 Arrange product delivery 
4.7.3.2 Deliver product to customer 

4.7.3.3 Install product 
4.7.3.4 Perform system integration 

4.7.4 Manage production & delivery processes 

4.7.4.1 Document and monitor order status 

RANDMR1303-TC.3b 
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Table C.3—Cont'd. 

4.7.45 Manage inventories 
4.7.43 Ensure product quality 
4.7A4 Schedule and perform maintenance 
4.7.45 Monitor enviitximerrlal constraints 
4.75 Defter Service to customers 
4.75.1 Confirm specie service requirements 
4.755 Design strategy to meet customer 

requiremento 
4.75.3 Identify arid schedule resources tor service 
4.7.5.4 Schedule service 
4.75.5 Provide the service to customer 
4.7.5.6 Develop and deploy training hardware 
4.75.7 Conduct user training 
4.8 Invoice and service customer 
45.1 BUI (he customer 
45.1.1 Develop, deliver, and maintain customer 

bring 
45.15 Invoice the customer 
4515 Respond to blling inquiries 
452 Provkfe post-delivery service 
452.1 Confirm service requirements for 

customer 
4522 Identify and schedule resources for service 
4523 Schedule service 

4.824 Provide the service to customer 
4.82.5 Perform system improvements and 

retrofits 
4526 Perform overhauls and rework 
4.827 Investigate and fix system failures 
4.828 frxxjment maintenance 
45.3 Manage customer feedback 
4.85.1 Respond to information requests 
45.32 Manage customer complaints 
45.3.3 Monitor satisfaction with pnduct/service 
45.3.4 Monitor satisfaction with complaint 

resolution 
4.8.3.5 Monitor satisfaction with 

communications 
4.9 Evaluate program against objectives 
4.9.1 Assess technical test results 
4.92 Assess deviations and waivers 
4.9.3 Assess program cost, schedule, & 

performance 
4.9.4 Assess environmental & safety compliance 

5 Sustain field operations 
5.1 Maintain material 
52 Sustain people 
55 Resuppry operational assets 

RAN0MR1303-TC.3C 

used the extensive review of technologies, and the capabilities they enabled, 
done by the Naval Studies Board of the National Research Council (NSB-NRC, 
1997a, pp. 42-51, especially Table 6.1). The NSB considered technologies under 
development not only by the Navy but also by all branches of the military, by 
the Defense Advanced Research Projects Agency (DARPA), and by industry. We 
evaluated over 100 technologies, which we grouped into 10 technology clusters. 
These technology clusters and the operational capability they enable or 
influence are shown in Figure C.15. 

There is not a one-to-one correspondence between technology clusters and 
product groups or technologies. Technology clusters are more analogous to 
activities, a combination of many of which goes into the making of one discrete 
product and a different combination of which goes into the making of another 
discrete product. A combination of many of the technologies go into a separate, 
discrete activity and, in turn, that activity combines with other activities to form 
different products. 

For example, the revolutions in electronics, computation, and information 
systems contribute significantly to the new capabilities from network-centric 
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■ Direct contribution 

I     I No contribution 

Operational 
capability 

Information-based conduct of 
network-centric warfare and 
C4ISR 

Effective and efficient use of 
naval personnel 

Smart systems and systems of 
systems 

Unmanned systems 

Advanced weapon platforms 

Advanced weapon systems 

Enhanced survivability of 
major platforms 

Cost reduction in acquisition, 
sustainability, and logistics 

Environmental sensing and 
management 

Modeling and simulation 

Figure C.15—Technology Clusters That Contribute to Operational Capability 

warfare through effective and efficient use of personnel to cost reduction in 
acquisition. Advances in materials science will enable a new generation of de- 
signer materials for naval applications. The advances in power and propulsion 
technologies will transform the manner in which ships are made mobile, and 
the revolutions in the enterprise-management technologies will enable a new 
and more efficient ship-based and shore-based Navy. From the Strategy phase 
of the research (Chapter Two), we know that many of the capabilities enabled 
by these technology clusters will be needed in 2007 to respond to the changing 
geopolitical situation. The enabling technologies for operational capabilities 
provided detailed guidance to the research team in determining the role of 
technology in the NAVSEA products. 
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All technologies associated with Navy nuclear reactors were excluded from this 
analysis by specific request.3 

Within each of the 10 technology clusters are about 10 more-specific technolo- 
gies (see Table C.4) that enable detailed analysis of those NAVSEA products that 
could use them. Through these more-detailed technologies, we gauged the 
technology change that could be anticipated for the NAVSEA products. In ad- 
dition, these technologies can be ranked according to importance to NAVSEA 
products and are ranked later in this appendix. 

DERIVATION OF OCCUPATIONAL CLUSTERS AND JOB TITLES FOR 
THE PERSONNEL DATABASE 

NAVSEA employs almost 45,000 people in 319 occupations. As with technolo- 
gies, these numbers required aggregation into fewer, more manageable group- 
ings, according to certain commonalities. We refer to such groupings here as 
occupational clusters. We used the occupational clusters derived in prior RAND 
work (Levy et al., 2001), which combined several occupational systems, 
including the U.S. Office of Personnel Management (OPM) Occupational Series 
(General Schedule, GS) and Occupations (Federal Wage Grade, FWG); the 
Department of Labor Net Occupations, to provide crosswalks to the OPM 
Occupational Series and Occupations and information about knowledge, skills, 
abilities, work context, and generalized work activities; and the Military 
Occupational Training Database System, to include task lists and crosswalks. 
All OPM Occupational Series and Occupations were reduced to a total of 39 oc- 
cupational clusters. 

OPM Occupations and Occupational Series were assigned to a particular cluster 
on the basis of commonality (clustering) of knowledge, skill, and ability profiles, 
across over 100 dimensions (for example, number with advanced degrees, those 
with knowledge of launchers or life-cycle cost analysis). NAVSEA has employ- 
ees in 32 of the 39 RAND occupational clusters. Throughout the remainder of 
this appendix, we refer to occupational clusters to reflect the aggregation of 
NAVSEA personnel into these 32 RAND occupational clusters and to job titles to 
reflect OPM Occupational Series or Occupations. 

The scope of this study did not include the Navy nuclear program, which is a separate organization 
that reports to the Chief of Naval Operations and Commander of NAVSEA. Consequently, tech- 
nologies having to do with Navy nuclear reactors have been omitted. This omission will bias the 
analysis to de-emphasize job titles such as "Nuclear Engineer" or "Health Physics Services." 
Although the technology and facilities needed for Navy reactors are rich and varied, none of them is 
included in this analysis. 
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Table C.4 

NAVSEA Technologies 

Computation 
High-performance computing 
Functional low-cost computing 
Micro electronics 
Systems-on-a-chip micro and nano technology 
Data storage 
Digital-analog signal processing 
Air flow modeling 
Water flow modeling 

Information and communications technology 
Networking 
Distributed collaboration 
Software engineering 
Communications 
Geospatial information processing 
Information visualization 
Human-centered systems 
Intelligent systems 
Planning and decision aids 
Defensive and offensive information warfare 

Sensors 
Electromagnetic—radar; optical (IR VIS, UV) 
Acoustic—sonar, seismic-vibration 
Inertial-gravimetric 
Chemical 
Biological 
Nuclear 
Environmental 
Time 

Automation 
UUVs 
UAVs 
Robots 
Navigation 
Guidance 
Automatic target recognition 
Ship subsystems automation 

Human performance technologies 
• Communications, information processing, 

health care, biotechnology and genetics, and 
cognitive processes as applied to education 
and training 

• Operational performance of personnel 
• Health and safety 
• Quality of life 

Materials 
• Computer-designed materials 
• Materials with specifically designed mechanical 

and physical properties 
• Functionally adaptive materials 
• Structural materials 
• High-temperature engine materials 
• Specialty materials—superconductive, organic 

coatings, adhesives, energetic materials 

Power and propulsion technologies 
• Electric power 
• Engines and motors 
• High-temperature superconductors 
• Pulsed and short-duration power—batteries, 

flywheels, superconducting magnetic energy 
storage, explosively driven MHD 

• Energy storage and recovery systems— 
rechargeable batteries, fuel cells 

• Microelectronic power controls and power 
electronic building blocks—PEBBs 

• Primary propulsion 
• Gun-tube projectile propulsion 
• Rockets 
• Air-breathing missile propulsion 
• Ship, aircraft, and ground vehicle engines 

Environmental technologies 
• Weather modeling and prediction—space, 

atmosphere, ocean 
• Oceanography and oceanographic modeling 
• Ship environmental pollution control—waste 

minimization 
• Shipboard waste processing 
• Hazardous materials handling 
• Noise modification 

Technologies for enterprise processes 
• Modeling and simulation 
• Simulation-based system design and 

acquisition 
• Rapid prototyping 
• Agile manufacturing 
• Logistics management 
• Resource planning 
• Dynamic mission planning 
• Simulated theater of war 
• Systems engineering 
• Cognitive process modeling 

RMIDMR1303-TC.4 
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Of the 32 occupational clusters in which NAVSEA currently has staff, the top 15 
clusters represent 99 percent of the total staff—44,046 of 44,511 individuals in 
all. NAVSEA provided a file for all civilian employees by grade, series or occupa- 
tion, and organizational assignment. To simplify our analysis, the RAND team 
used these data to align the NAVSEA personnel with the RAND occupational 
clusters. The research team focused the analysis on the top 15 occupational 
clusters in which NAVSEA currently has staff, shown in Figure C.16. 

With about 17,000 positions representing almost 40 percent of all of NAVSEA, 
the Scientists and Engineers cluster is the largest cluster in NAVSEA. After 
Administrative personnel, most of the remaining staff at NAVSEA are dis- 
tributed in clusters closely associated with engineering and heavy construction. 

HANDMHI303-C.r6 
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Figure C.16—Number of NAVSEA Staff in the Top 15 RAND Occupational Clusters 
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In the data that NAVSEA provided to the research team, we found that NAVSEA 
has a diversity of job tides within each of these clusters. To facilitate the analy- 
sis, and to ensure that it will encompass 90 percent of the most-staffed posi- 
tions at NAVSEA in the most-staffed occupational clusters, we restricted titles to 
those that represented the top 90 percent of all tides within the cluster. Doing 
so resulted in about 100 total job tides in 15 occupational clusters (representing 
99 percent of NAVSEA) to be analyzed. The research team determined that this 
was a sufficient sample to demonstrate the analytic method and to provide the 
necessary input for managerial decisions on actions to be taken at a high level 
at NAVSEA. The detailed job tides are listed in Table C.5. 

For completeness, job titles associated with Navy nuclear reactors have not 
been excluded from the listing of such titles in the clusters. However, by spe- 
cific request, the analysis does not include products that need these job titles. 
No statement as to their importance is made or implied in this work. 

DERIVATION OF FACILITIES DATABASE 

Aggregation of information for the facilities database was in many ways more 
straightforward than for the technologies or personnel database. The research 
team built a facilities list up from the Navy Laboratory-Center Coordinating 
Group (NLCCG, 1994), from the DoD RDT&E In-House Activities Report (FY97), 
and from input obtained during the many site visits to NAVSEA field activities. 
The research team realizes that some facilities on the resulting list used in the 
analysis may have been part of the closure of Philadelphia and White Oak labo- 
ratories in the year 2000, but that eventuality was not evident in the available 
lists. Some sources indicated that the facilities had been relocated to other ac- 
tive sites. Regardless of these factors and in the interest of erring on the side of 
inclusion rather than the exclusion, the research team included a facility on the 
list if it appeared on at least two current lists with no direct reference to closure. 

The detailed list of facilities the research team used in the further analysis, in 
Table C.6, does not distinguish facilities at Carderock, Headquarters for the 
Navy Surface Warfare Center in Bethesda, Md., from those at Indian Head, a 
division of Carderock that specializes in energetic materials (i.e., explosives), for 
example. However, in the detailed database we built for this analysis, all infor- 
mation on organizational affiliation and the source of the citation is included. 
The database is structured with the entries in Table C.6 numbered in consecu- 
tive order (e.g., the 140-foot Towing Basin is Facility Number 1, the 24-inch and 
360-inch Cavitation Channels are Facility Number 2, and the Submarine Fluid 
Dynamics Facility is Facility Number 31. This structure makes it a simple 
matter to add or remove facilities as requirements change, and the detail is 
sufficient for informed analysis. 
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Table C.5 

Most-Staffed NAVSEA lob Titles Under 15 RAND Occupational Clusters {bold type) 

Admin, Personnel, Supply Specialists Emergency Management and Laboratory 
• Secretary Series Specialists 

• Production Control Series • Physical Science Technician Series 

• General Business and Industry Series Finance and Accounting Managers 
• Miscellaneous Admin • Budget Analysis Series 
• Miscellaneous Clerk and Assistant Series • Accounting Series 
• Equipment Specialist Series • Financial Administration and Program 
• Management and Program Clerical and Series 

Assistance Series 
• Accounting Technician Series Functional Specialty Managers 

* Office Automation Clerical and Assistance • Management and Program Analysis Series 

Series • Logistics Management Series 

• Supply Clerical and Technician Series • Contracting Series 

• Inventory Management Series • Administrative Officer Series 

• Materials Handling • Security Administration Series 

• Procurement Clerical and Technician • Supply Program Management Series 
Series • Personnel Management Series 

• Mail and File Series Health, Education and Welfare Workers 
Aircraft, Automotive, and Electrical • Training Instruction Series 
Maintenance Specialists • General Attorney Series 
• Electrician • Library Technician Series 
• Marine Machinery Mechanic • Education and Training Technician Series 
• General Facilities and Equipment Series • Technical Information Services Series 
• ? General Maintenance and Operations 

Work 
• Heavy Mobile Equipment Mechanic 

• Librarian Series 
• Patent Attorney Series 

• ? General Industrial Equipment Law Enforcement Specialists 
Maintenance • Police Series 

• Air Conditioning Equipment Mechanic • Security Clerical and Assistance Series 
• Production Machinery Mechanic • General Inspection, Investigation, and 

Computer Systems Specialists 
Compliance Series 

• Computer Specialist Series Life Scientists 
• Computer Science Series • Health Physics Series 

Construction and Engineering Operators • General Biological Science Series 

• Pipefitting Machinists, Technicians, and Cargo 
• Rigging Specialists 

• Painting • Welding 

• Insulating • Shipfitting 

• Shipwright • Machining 

• Crane Operating • Sheet Metal Mechanic 

• Fabric Working • ? General Metal Work 

• Wood Crafting • Boilermaking 

• Plastic Fabricating • Toolmaking 

MNDMRI303-TC.5 
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Table C.5—Cont'd. 

Ordnance Specialists 
• Ordnance Equipment Mechanic 
• Explosives Operating 

Precision Equipment Repairers 
• Electronics Technician Series 
• Quality Assurance Series 
• Electronics Mechanic 
• Electronic Industrial Controls Mechanic 

Public Information Managers and 
Journalists 
• Technical Writing and Editing Series 
• Public Affairs Series 
• Visual Information Series 
• Editorial Assistance Series 
• General Arts and Information Series 

Scientists and Engineers 
• Electronics Engineering Series 
• Mechanical Engineering Series 
• Engineering Technician 
• General Engineering 
• Nuclear Engineering Series 
• Naval Architecture Series 
• Electrical Engineering Series 
• Mathematics Series 
• Physics Series 
• Computer Engineering Series 
• Engineering and Architecture Student 

Trainee 
• Chemical Engineering Series 

BANDMR1303-TC.5 b 

? indicates a discrepancy between the job title provided by the NAVSEA staff and conventional 
OPM Job Titles. The closest related OPM Job Title was adopted. 

INTERACTIONS WITH PRODUCTS 

Corporate-level decisions are not only based on product-market interactions 
but depend on the characteristics of product-activity interactions evaluated at 
the planning time horizon. In the commercial world, such interactions involve 
all aspects of the activity, including associated processes and organized 
resources (technologies, facilities, people) and the extent to which these aspects 
must change to at least maintain the current product position in the market- 
place. 

Our method of analysis associates processes, technologies, personnel, and facil- 
ities with all the products in turn. These valuations are calculated according to 
how the characteristics of the components of one list, or database, interact with 
those of another, magnifying or diminishing a given measure, or observable. 

In this section, we assess interactions of products with each of the components 
of the Activity portion of the Market-Product-Activity Model, presenting a sepa- 
rate scoring system for each component. For each interaction set, we then pre- 
sent the measures of these interactions, which will facilitate management 
decisions on actions to be taken. 
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Table C.6 

NAVSEA Facilities 

•UO-foot Towing Basin 

• 24-kKh and 3fHnch CavitatJon 
Channels 

• Anechoic flow fedRty 

• arcutattng Water Channel 

• Data and Image Processing 
Systems 

• Daw« Taytor Model Basin Complex 

•Deep Submergence Pressure Tanks 

•Dynamic Control System Simulator 
•Explosives Test Pond 

• HydiodyiiamlcflHydroaoouslIc 
Technical Center 

•Low Observable Materials Lab 
• Maneuvering and Seakeeprng 

•Marine Coatings and Corrosion 
Control FacHty 

• Marine Composites Lab 

•Radto-controOed Model Facility 
• Rotating Aim Basin 

• Shipboard Environmental Protection 
FacHty 

•Simulation, Planning and Analysis 
Research 

• Structural Evaluation Lab 

•Acoustics Materials Lab 

• Advanced Electrical Machining 
•Advanced Shipboard Auxiliary 

• Deep Ocean Pressure Simulation 
facility. 

•Electric Power Tech Lab 
• Rre Research and Air 

Contamination FacHty 

• Machinery Systems Silencing Lab 
• Magnetic Fields Lab 

• Metallic Materials and Processing 
Factty 

• Pulsed Power Facttty 

• Shipboard Environmental Protection 
FacHty 

• Submarine Fluid Dynamics Facility 

•Technology and Development 

♦ Steam Propulsion Test Facility 

♦ Ga» Turbine Development Facility 

• Propulsion and Auxittary Diesel 
Engine 

•Materials and Processing Facilities 

• Cargo and Weapons System 
facility 

Large CavitaUon Channel 

Shock Trials Instrumentation 
Can- Inlet Test Facility 

Southeast Alaska Facility 

Combatant Craft Engineering 
Detachment 

Lauren and Athena Research 
Vessels/Ship 

Research Vessel Hayes 

South Florida Test Facility 
100-Meter Underground Bring 
Range 

Electrochemical Power Systems 
Facility 

Electron Linear Accelerator Facility 

Electron K Mfg Productivity Center 

Failure/Material Analysis Facility 

Qlendora Lake Testing Facility 
High-Energy Battery Evaluation 
Facility 
HydroacousUcTest Facility 

Microwave Components 
Specialized Power 

Mines Countermeasure Software 
Support 

Pyrotechnics Development and 
Evaluation 

Weapons Development and Test 
Facility 

Aegis Computer Center 

Anechoic Test Facility 

Chem-Blo Eng Facility 
Compartmented Laboratory 

EM Pulse Facility 

EM Vulnerability Assessment 
Facility 

Explosives Experimental Area 
Ganaja^ppose labs 
Hyperveiocity Wind Tunnel 

Nuclear Weapons Radiation Effects 
Complex 

Phalanx Instrumented Test Facility 
Potomac River Test Range 

Pulsed Power Test Facility 

Search and Track Sensor Rest 
facility 

Strategic' Systems Development 
Surface Warfare Analysis Facility 
(and White Oak) 

Warhead Res. Test Facility 
Countermeasures Evaluator 

DMng and Life Support Systems 

• Electro-Optics Laboratory 

• Expeditionary Warfare Modeling 

• Fleet Diving Support Complex 

• Hydrospace Laboratory 

• GuH Test Range 

• Heliport Complex with Equipment 

• Magnetic Detection and 
Classification Range 

• Mine Exploitation Complex 

• Mines and Mine equipment and 
systems 

• Ocean simulation to 2,250-foot 
depth 

• Pier Space, Boats 

• Special Warfare Mission Equipment 

• Specialized Environmental Testing 

•Specialized Mine Warfare 

• Transducers and Sonar Modeling 
forMCM 

• Underwater Weapons Systems 
Laboratory 

• Explosives Chemical/Physical 
Characterizations 

• Composite propellant and plastic 
bonded 

• Energetic chemicals pilot plant 

• Energetic chemicals synthesis 
laboratory 

• Energetic materials f&C labs 

• Energetics environmental 
evaluation facility 

• Energetics non-destructive test 
analysis facility 

• Energetics performance evaluation 
facHity 

• Explosive test chambers 
(bombproofs) 

• Explosives and propellant aging 
facilities 

•Explosive Safety andOrdnance 
Environmental Support 

•Extruded Products Facility 

• Furtctlohal Ground Test Facility 
• Joint services cartridge and 

propellant '. 

• Muttibase propellant processing 
facility 

•Nltramine gun and high-energy 
propellant 

• Ordnance device development 

•Ordnance Test and Evaluation 
Facilities 

RANDMR1303-TC.Sa 
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• Pyrotechnic materials facility 
• Rocket motor and warhead 

process 
• Rocket motor case braiding facility 
• Solid energetic material 

continuous 
• Solventless double base 

propellant facility 
• Surface warfare engineering 

analysis 
• Tomahawk functional ground test 

facility 
• Weapons Product Development 
• Weapons device development 

and prototype 
• Self-Defense Test Ship (SDTS) 
• Surface Warfare Engineering 

Facility 
• Software program generation and 

life-cycle 
• Surface Warfare Engineer Facility 

(SWEF) 
• Integrated Combat Systems Test 

Facilities 
• Underway Replenishment 

(UNREP) Test Site 
• Acoustic Test Facility (ATF) 
• Combat Systems Facility 
• CV ASW Module Laboratory 
• Hardware Environmental Test 

Facility 
• Hyperbaric Chamber 
• Industrial Waste Treatment Facility 
• Target MK 30IMAS, and Range 

Tracking 
• Navy Mine Depot 
• Material, Chemical and Failure 

Analysis 
• Mechanical and Electronic Repair 
• Fleet Operational Readiness 

Accuracy Check 
• Hawaiian Area Tracking System 
• Hawaiian Island Underwater 

Range 
• Surface Ship Radiated Noise 

Measurement 

• Nanoose Range 
• Dabob Bay Range 
• Quinault Range 
• Post-operational Analysis Critique 
• Range Information Display Center 
• Range Launch, Recovery, and 

Target 
• Rapid Prototyping and 

Fabrication 
• Shipboard Electronic Systems 
• Fleet Operational Readiness 

Accuracy Check 
• San Clemente Island Underwater 

Range 
• Surface Ship Radiated Noise 

Measurement 
• Torpedo Explosive Operating 

Complex 
• Torpedo Storage Magazines 
• Transducer Automated Test 

Facility 
• Undersea Weapon Evaluation 

Facility 
• Undersea Weapons Repair 
• Underwater Noise Analysis 

Facility 
• Weapon Acceptance and 

Operational 
• Acoustic Systems Engineering 
• AUTEC 
• Dodge Pond Acoustic Measurement 

Facility 
• Heavyweight Primary Battery 

Electric 
• Heavyweight/Lightweight Tactical 

Torpedo 
• Land Based Evaluation Facility 
• Submarine Antenna Test Complex 
• Land-Based Integrated Test Site 
• Sea-water tow tank (3000 feet long) 
• Submarine Launcher System Test 
• Propulsion Test Facility 
• UUV, Target, Torpedo R&D Facility 

Narragansett Bay Shallow Water 
Test Facility 
Littoral Undersea Warfare 
Complex 
Shipboard Electronic Evaluations 
Sonar Complex 
Submarine Combat Systems 
Complex 
EHF SATCOM Development 
Terminal 
Emsort Development and Support 
Facility 
Imagery Archive and Video 
Editing Facility 
Periscope Engineering RDT&E 
Facility 
Periscope Regional Maintenance 
Facility 
Photonics Mast Land Based Test 
Site 
Special Mission Electro-Optic 
Sensor Support 
Trident Periscope Facility 
periscope complex 
Undersea Warfare Analysis 
Laboratory 
Weapons Analysis Facility (WAF) 
Advanced materials laboratory 
(WDFC) 
Anechoic chamber (64,000 cu ft) 
(WDFC) 
Anechoic wind tunnel (WDFC) 
Deep Depth Propulsion Test 
Facility (WDFC) 
High Energy Chamber (WDFC) 
Propulsion Noise Test Facility 
(WDFC) 
Reverberant Acoustic Tank 
(WDFC) 
Torpedo Life Cycle Support 
Facility (WDFC) 
UUV, Target, Torpedo R&D 
Facility 
Distributed Engineering Plant 

RANDMRT303-TC.66 

The total score for a product divided by the total score for all products results in 
a certain percentage. The range of all the percentages can be divided into four 
(and sometimes more) parts corresponding to the four ranks of High, Medium, 
Low, and Very Low. The result aggregates the component into one bin of four 
bins corresponding to the rank assigned to one of the four parts of the range of 
percentages. This information can be exported to EXCEL for further plotting. 
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This section begins with examples of how the product-market observables were 
calculated, then assesses product-activity interactions, which include product- 
process interactions, product-technology interactions, product-facility inter- 
actions, and product-personnel interactions. 

Product-Market Observables 

Corporate-level decisions on which products and associated activities will be 
considered of higher or lower importance will depend on the characteristics of 
product-market interactions evaluated at the planning time horizon. In the 
commercial world, these interactions involve positioning a product with re- 
spect to current or emerging customer needs and preferences and positioning 
the product with respect to competing products. In Chapter Three, we adopted 
five measures, or observables, of product-market interactions that facilitate 
management decisions on actions to be taken that may affect organizational 
structure. Before we produced the histograms and portfolio-analysis charts, we 
prepared spreadsheets listing all the products on the left side and the markets 
and observables and other measures across the top. A page from this spread- 
sheet is shown in Table C.7, at the end of the observable definitions. We pro- 
vide definitions of the observables below, along with sample calculations for the 
first product in the Test, Evaluate, Assess product group: USW Operational 
Range Assessment Systems. 

• Specific Product Importance: The importance of a product to a specific 
market, where importance measures the extent to which the product satis- 
fies customer needs and preferences in that market. We use the rating sys- 
tem developed earlier in this appendix: 

6 = Market Defining. An essential product in the market. The market 
would not exist or function at all without this product. The product is 
an essential definer of the market. 

3 = Important. A major contributor to the market. The market depends 
on this product, but the product does not define the market. 

1   =   Support. Contributes to the market, but not a major contributor. 

0  =   Not Important. Does not contribute to the market. 

• Relative Product Importance: The specific importance of a product 
summed across all markets to which it contributes. Here, the values in the 
three markets are added: 3 + 3 + 1 = 7. We see in Table C.7 that this product 
is given a 3 in the ASU and ASW markets, but only a 1 in the DEF market. 
The corresponding products were then distributed into the bins in Figure 
3.8. As we can see from the other products in this product group, USW 
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Operational Range Assessment Systems is the next-to-lowest product in 
relative importance. 

• Market Breadth: The total number of markets to which a product con- 
tributes. The cells showing values were added. For the first product, there 
are values in 3 markets, again indicating this product to have the next-to- 
lowest market breadth for products in its group. 

• Relative Product-Importance Growth: The importance of a product in 
markets growing in emphasis, calculated by multiplying the emphasis- 
growth factor of a specific market by the specific product importance of a 
given product and summing the results across all markets. The market- 
emphasis-growth factor is the strategy-weighted factor discussed in 
Chapter Three, which assigns 3 to those markets in the High category; 2 to 
markets in the Medium category; 1 to markets in the Low category; and 0 to 
markets in the Very Low category. For the first product in the table, that 
sum is as follows: 

(0x0) + (2x0) + (1x3) + (2x3) + (1x0) + (1x0) + (3x0) + (2x0) + (0x0) + (0x0) + 
(0x0) + (3x0) + (0x0) + (2x0) + (3xl)= 12. 

At a glance, we see that the importance for this product is lower than all but 
that for Aircraft Modeling and Simulation. 

• Market-Breadth Growth: The breadth of products in markets growing in 
emphasis, calculated by summing the market-emphasis-growth factor for 
each of the markets to which the product contributes. The first product 
contributes to ASU (1), ASW (2), and DEF (3): 1 + 2 + 3 = 6. 

Table C.7 presents these observables for the Test, Evaluate, Assess product 
group. 

As we see in the next subsections, the dimensions of importance, breadth, and 
market-emphasis growth of the products in the marketplace can continue to be 
used as weighting factors for importance and breadth of the processes and 
organized resources, which are the activities that support the products. 

Product-Process Interactions 
To evaluate the products in light of the processes they encompass, the research 
team took the basic processes associated with main task 4, "Execute Agency's 
Mission" (Table C.3) as shown in Table C.8, which has direct relevance for eval- 
uating how products are actually produced. The other main tasks have more to 
do with how resources are acquired to accomplish the production or were for 
internal planning purposes. As discussed in Chapter Three, the supporting 
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activities, such as strategic planning, resource acquisition, and human-resource 
management, are not in the activities database. 

Given the items in Table C.8 as the major categories by which to evaluate the 
embedded processes for the product, the basic question becomes a matter of 
product-process change: 

Will the supporting processes be different in 2007 from what they are today? 

To measure this interaction, the research team evaluated the processes 
embedded in NAVSEA products on the basis of our site visits, our own expertise, 
and the documentation we had obtained during our site visits. The team 
judged some of the products to be provided by world-class organizations— 
organizations that had a good business model and that could handle the 
changes in the future—requiring no adjustment of the processes. Therefore, 
although the products may change, the embedded processes are robust. For 
these products, the answer to the above question was, No, the processes would 
not be different and would get a zero in the ranking system: 0 for not different, 
1 for different. This example illustrates the way the research team assessed the 
stability of the processes: focusing on the processes themselves, not on inputs 
(raw resources) and outputs (design prototype products). 

Each of the 108 products was rated according to the aggregate of information 
just described, with binary scoring across the nine processes listed in Table C.8. 
The results of this rating were summed across all processes, resulting in a 
maximum of 9 and a minimum of 0. If the team was in doubt about the rele- 
vance of a process to a product, we used the detailed processes shown in Table 
3.9 for clarification. We arranged the binary results in a spreadsheet, a portion 
of which is shown in Table C.8. As with relative product-importance growth in 
Table C.7, the product USW Operational Range Assessment Systems shows a 
similarly Low gross process-change score of 2. 

Note that Navy Metrology Systems, which is similar to USW Operational Range 
Assessment Systems in having Low relative product importance in Table C.7, 
has a High gross process-change score of 7 in Table C.8. We will keep an eye on 
this product as well as the first product through the analyses in the following 
subsections to see if other dimensions change. 

Some of the products in the complete spreadsheet, such as Torpedoes and 
Ballistic Missile Systems, show no process changes across the board. These 
products were shown by the analysis to be supported by robust processes that 
would endure through the coming decade or beyond. This is not to say that 
other parts of the environment, such as technology or strategic need, are not 
changing, only that the processes embedded in these products can handle the 
change. 
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Table C.8 

Portion of Product-Process Rating Sheet 

Product, by Product Group 

I I 

Tost, evaluate, assess 

3 

USW Operational Range 
Assessment Systems 

USW Analysis 

Missile Simulators, Trainers, 
and Test/Diagnostic Equipment 
Weapon and Combat System 
Assessment Systems  

Readiness Analysis 

Navy Metrology Systems 

OMW Simulation Software 

Coastal Warfare Analysis 

Aircraft Modeling and 
Simulation 

Theater Warfare Analysis 

(Continues to include all product groups and products) 

NOTE: High = 7-9 
Medium = 4-6 
Low = 1-3 
Very low = 0 

MNOMFI1303-TC.8 

Because the processes do not span a wide numerical range, the research team 
decided to bin the results according to the system shown in Table 3.10. The 
hard-zero products were placed in a separate bin. All other results were binned 
uniformly across the remainder of the range. The product-process interaction 
analysis—the final results of this process—is shown in Figure 3.13. 

Product-Technology Interactions 

A process involves technology, people, and facilities.   One of our sources, 
Shipbuilding Technology and Education (NRC, 1996, p. 25), mentions several 
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areas of ship-building technologies in addition to shipyard production-process 
technologies: business-process technologies, system technologies, and tech- 
nologies for new materials and products—rather a broad spectrum. It goes on 
to define technology as "a practical application of knowledge (or capability thus 
provided) or a manner of accomplishing a task, especially using technical pro- 
cesses, methods, or knowledge." Using the extensive NSB-NRC technology sur- 
vey (1997a, especially Table 6.1, p. 44) as the source of changing technologies 
relevant to the Navy, the research team assessed the impact of technology 
change on NAVSEA products. In this group of interactions, there are two mea- 
sures: product-technology change and technology relative importance. 

Product-Technology Change. The primary measure of product-technology 
interaction, product-technology change, is defined by the following question: 

Is this changing technology embedded in the product? 

That is, "To what extent will the technologies embedded in a given product be 
different in 2007 from what they are today?" Some anticipated technologies will 
have matured by then; others will still be developing. 

The list of technologies is already known to be changing from that in the NSB- 
NRC study; moreover, it is already known to be of relevance to naval equip- 
ment. All NAVSEA products were reviewed for each of the approximately 100 
technologies. The above question was asked and a product was given a 1 for a 
Yes answer or a 0 for a No answer, with a maximum possible score of 100 and a 
minimum of 0 when scores for the products are summed across all technolo- 
gies. These assessments were supplemented with information gathered on the 
site visits and with additional technology discussions available from ONI doc- 
uments (1998). The results of this analysis are shown in Figure C.17. 

The total scores were sorted into four bins ranging from High to Very Low. The 
product-technology change peaks at the Very Low end of the range, with a 
gradual decrease in number of products moving toward higher technology 
change. This is not to say that the technologies embedded in those products in 
the Very Low category are not changing at all, but that there are fewer changing 
technologies in those products than in the products at the High end of the 
range. 

The more complex a product is, the more different technologies it will involve. 
Thus, many of the products with complex systems are in the High technology- 
change bin. The analysis indicates that three products—Unmanned Undersea 
Vehicles, Surface Combat Systems, and SOF Sensor Systems—involve a high 
number of the changing technologies listed in Table C.4 and discussed in the 
Strategic Imperatives section of Chapter Two. Therefore, these products will be 
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41 

Weapon and Combat System Assessment 
Systems 
Electromagnetic Environmental Enacts Control 
Measures 
Chemical-Biological Warfare Defense 
Surface and Undersea Vehicle Materials and 
Processing Technology 
USW Launchers 
Envtronmental/PoPufon Abatement Systems 
USW Operational Range Assessment Systems 
Readiness Analysis 
MIW Simulation Software 
Weapons Materials 
Vulnerability and Survrvabtty Systems 
Electrochemical Power System Development 
Rocket, Miesftes, and Sun Propulsion 
USW Analysis 
Coastal Warfare Analysis 
Aircraft Modeling and Simulation 
CADs; PADs, and AEPs—pyrotechnic devices 
Torpedo Depot Management and Operations 
USW Range Management 
Navy TacBcal Training Range (NTTR) 
Management 
Cost Engineering Services 
Explosive Safety Engineering 
SNpyanlAelMtles--tton-Nuciear 
Small Arms Ammunition Management 
Systems 
Ordnance Environmental Support 
Program Management for Acquisitions 
Program Management for Repair and 
Maintenance 
Information Technology Services 
Packing, Handling, Storage, and Transport of 
Ordnance 
Electromagnetic Energy Technology Products 
(Microwave Weapons) 
Budget Preparation, Documentation, and 
Management 
Contracts and Contract Administration 
Legacy Battery Systems 
Submarine Missile Launcher Integration 
Legacy Microwave Component Technology 
Legacy Microelectronic Technology 
Legacy Radar Engineering and Industrial 
Support 
Technical Management 
General Management Activities 
Foreign Military Sales 
Research on Semiconductors 

37 

• Interoperability 
•TBMD    v 
• Infrared Sensor Systems 
• Laser Sensor Systems 
• Combatant Craft 
•Auxiliary Machinery Systems and 

Components 
• Acoustic Signatures arvj SBenctng Systems 
•Non-acousticSignatures and SHencIng 

Systems 
• DMng, Salvage, and Life Support Systems 
• Machinery Control Systems 
• Hull and Deck Machinery Systems and 

Components 
• Electrical Machinery Systems and 

Components 
• Navigation Systems 
• Underwater Warheads 
• Missions Other Than War (MOTW) Systems 
• Laser Weapon Systems   - 
•Small Arms 
• HabnabHity and Hull Outfitting Systems and 

Components 
• Submarine Communications Systems 
• Night VIston/Electro-optics 
• Submarine Electronic Warfare Systems 
• Surface Electronic Warfare Systems 
•Surface Communications 
• Ship and Submarine Design 
• Missile Simulators, Trainers, and Test/ 

Diagnostic Equipment 
• Surface, Submarine, and Carrier Structures 

(Naval Architecture) 
• Hull Forms and Hydromechanics 
• Propulsors 
• Underway Replenishment Techniques 
• Submarine Periscopes and Masts 
• Theater Warfare Analysis 
• Physical Security Systems 
• Total Ship System Engineering 
• Logistics Systems 
• Configuration Management 
• Surface Ship Missile Launcher 
• Energetic Materials 

Very low Low 

Technology change 

Figure C. 17—Number of Products Falling into Each of Four Bins Based on 
Product-Technology-Change Evaluation Category. The Very Low category 

indicates that the technology embedded in a given product will not be 
much different in 2007 from what it is now. 
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Technology change is the extent to 

I                                                                       given product will be different in 2007 

23 

• Torpedoes 

• Ballistic Missile Systems 
• Submarine Defensive Systems 
• Surface USW Systems 

• Tomahawk Systems 
• General Missile Systems 

• Submarine Combat Systems 

• Fire Control Systems 

• Surface Defensive Systems 

• Mine Countermeasure Systems 
• USW Deployed Systems 

• Torpedo Countermeasures 

• Surface Weapons 
• Precision Guided Munitions 

• Sonar Systems 
• Mine Systems 

• Tactical Control System Software 
• Navy Metrology Systems 

• Sonar Imaging Systems 

• Radar Systems 
• Marine Corps Vehicle Systems and 

Components 

• Decision Support Systems 
• Propulsion Machinery Systems and 

Components 

7 

•'• Unmanned Undersea Vehicles 
;'" Small Manned Underwater Vehicles 
• SOF Mobility, Life Support and Mission Support 

J Equipment and Systems 
• SOF Sensor Systems 

:V Gun Weapon Systems 
i» Surface Combat Systems 
J» Carrier Combat Systems 

Medium High 

Technology change 

Figured 7—Cont'd. 
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most affected by changes in technology. In making resource-allocation 
decisions on these products, a manager would want to follow these products' 
rankings in the following analyses and in relation to the overall environment for 
specific products. An example of how such rankings can guide decisions is 
provided in the next subsection. 

Technology Relative Importance. In addition to using the technologies to look 
at new aspects of products, we can also use the products to take a new look at 
technologies. In particular, we can ask, "To what extent are changing 
technologies being used on relatively important products? The resulting list of 
technologies will be ranged by their relative importance, which is measured by 
their use on important products. The scoring is then aggregated for all NAVSEA 
products across all markets. This measure is similar to that of a product's 
specific importance across all markets—a product's relative importance. 

In this portfolio-analysis approach, questions relating to resource allocation for 
all of NAVSEA can be addressed. However, for detailed questions regarding a 
specific technology, the role of that technology and the role of the products it 
supports in the markets of interest need to be considered as well. 

The relative importance of a technology is calculated by multiplying the relative 
product importance score of each product (Figure 3.8) by the technology- 
utilization score for the technology4 for that product and summing across all 
products. The resulting score expresses the importance of the technology 
relative to products of importance to NAVSEA (see Figure 3.8). 

The final scores, arranged from High to Very Low, revealed a discontinuity in 
the High group, which caused us to designate the highest part of that bin as 
Very High, with the other scores in the usual four bins. To gain a better 
understanding of the technology-relative-importance measure, the research 
team split out the Very High relative importance technologies (see Table C.9) 
and distributed the rest in the histogram bins (see Figure C.18). 

Most of the Very High relative importance technologies come from the 
technology cluster associated with Enterprise Processes, indicating the very 
broad-based importance these technologies have for NAVSEA products. In any 
resource-allocation decisions, these technologies and their associated 
processes, facilities, and personnel should be given special priority. Moreover, 
such broad basing can figure in the structuring of the organization, leading to 
competitive advantage if NAVSEA can share technologies across segments, as 

4The data for the technology-utilization score are not shown in the report. They are similar in 
format to those in Table C.10 (Portion of Product-Facility Rating Sheet) in that the expected use by a 
product is shown for each technology. 
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Table C.9 

Very High Relative Importance Technologies 

Systems engineering 

Modeling and simulation 

Simulation-based system design and acquisition 

Rapid prototyping 

Functional low-cost computing 

Microelectronics 

Agile manufacturing 

Cognitive process modeling 

Specialty materials—superconductive, organic coatings, adhesives, energetic materials 

Data storage 

WKHOUIR1303-TC.9 

was suggested in Chapter Three for the High market-breadth product groups of 
Engineering Services and Communications Systems and Capabilities. 

From High to Very Low, the distribution of the remaining technologies is flat, 
indicating a fairly uniform mix of Low and High relative importance technolo- 
gies in the aggregate for NAVSEA products. In resource decisions at the 
NAVSEA corporate level, the technologies in the High and Medium categories 
should certainly be treated with some priority. Decisions regarding the other 
categories need to be supplemented by reference to more-specific information 
on products and markets, beginning with the 2-D charts in the Product-Market 
Interactions section of Chapter Three. 

Process and Technology Change Environment 

We can use the results of the analysis on technology and process change to 
learn about the stability of the products in relation to their environment, which 
is defined by the embedded processes and technologies. Because most 
NAVSEA products are high technology, the other environmental variables, such 
as facilities and personnel, should track with the technology-change variable. A 
two-dimensional view of the process- and technology-change environment is 
displayed in Figure C.19 (which combines Figures C.17 and 3.13), which lists the 
products with characteristics of each intersecting bin. 

The products in the upper-right-hand quadrant of the plot have embedded 
technologies and processes undergoing rapid change, an environment that can 
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16 

15 •UAVs 

• Weather modeling and 
prediction—space, atmosphere, 
ocean 

• UUVs 

• Pulsed and short-duration 
power—batteries, flywheels, 
superconducting magnetic energy 
storage, explosively driven MHO 

• Energy storage and recovery 
systems—rechargeable batteries, 
fuel cells 

•Air flow modeling 

• Electric power 

• Microelectronic power controls 
and power electronic building 
blocks (PEBBs) 

• Biological 

• Nuclear 

• Resource planning 

• High-temperature engine 
materials 

• Guidance 

• Engines and motors 

• Logistics management 

• Communications, information 
processing, health care, 
biotechnology and genetics, and 
cognitive'processes as applied to 
education and training 

• Operational performance of 
personnel 

•Environmental 

•High-temperature 
superconductors 

• Gun-tube projectile propulsion 

• Health and safety 

• Ship, aircraft, and ground vehicle 
engines 

• Hazardous materials handling 

• Primary propulsion 

• Defensive and offensive 
information warfare 

• Noise modification 

•Rockets 

• Air-breathing missile propulsion 

• Ship environmental pollution 
control—waste minimization 

•Quality of life 

• Shipboard waste processing 

Very low Low 

Technology relative importance 

Figure C. 18—Binned Technology Relative Importance Scores, After Very High Relative 
Importance Technologies Have Been Separated Out (see Table C.9). The total number 

of technologies in a category is centered over the top of each histogram bar. 
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RMiDMR1303-C.1Bb 

,                                                              Technology relative importance is the relative 
1                                                                 importance of a product multiplied by the 
1                                                                    technology-utilization score for a 
1                                                                       given technology for that product, 
|                                                                           summed across all products 

1                                                                                                    15 

I                                   14 • Materials with specifically 
designed mechanical and 

•Simulated theater of war physical properties 

j «Navigation , • Functionally adaptive materials 

•Digital-analog signal processing l »Networking 

: •Human-centered systems • Computer-designed materials 

t. • Automatic target recognition • Acoustic—sonar, seismic- 
■   vibration 

•Distributed collaboration 

f • High-performance computing 

. «Structural materials 

; «Oceanography and oceanographic 
modeling 

• Inertial-gravimetric 

• Intelligent systems 

t- • Geospatial information processing 

•Communications 

: «Dynamic mission planning ■ «Time 

I «Chemical • Information visualization 

•Robots • Electromagnetic—radar; optical 

•Water flow modeling 

• Ship subsystems automation 

(IR VIS, UV) 

\ • Systems-on-a-chip micro and 
;   nano technology 

• Planning and decision aids 

>■: 

•Software engineering 

Medium High 

Technology relative importance 

Figure C.18—Cont'd. 
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■ USW Operational Range Assessment Systems 
> USW Analysis 
■ Weapon and Combat System Assessment Systems 
■ MIW Simulation Software 
" Coastal Warfare Analysis 
• Packing, Handling, Storage, and Transport of Ordnance 
• Electromagnetic Energy Technology Products 

(Microwave Weapons) 
• Weapons Materials 
• Electromagnetic Environmental Effects Control 

Measures 
• Vulnerability and Survivability Systems 
• Ordnance Environmental Support 
• Legacy Battery Systems 
• Electrochemical Power System Development 
• USW Launchers 
• Submarine Missile Launcher Integration 
• Small Arms Ammunition Management Systems 
• Foreign Military Sales 
• Environmental/Pollution Abatement Systems 
» Explosive Safety Engineering 

■ Missile Simulators, Trainers, and Test/Diagnostic 
Equipment 

» Theater Warfare Analysis 
• Underwater Warheads 
> Submarine Communications Systems 
> Acoustic Signatures and Silencing Systems 
» Non-acoustic Signatures and Silencing Systems 
> Physical Security Systems 
• Surface Ship Missile Launcher 
■ Small Arms 
• Missions Other Than War (MOTW) Systems 
> Navigation Systems 
> Combatant Craft 
■ Submarine Electronic Warfare Systems 
■ Surface Electronic Warfare Systems 

Stable 

p 

2 

• CADs, PADs, and AEPs—pyrotechnic devices 
• Navy Tactical Training Range (NTTR) Management 

• Diving, Salvage, and Life Support Systems 
> Underway Replenishment Techniques 

Very low Low 
Technology change 

Figure C. 19—Process Change Plotted Against Technology Change for All NAVSEA 
Products, Overlaid with Stability Levels Indicating Need for More (Unstable) or 
Less (Stable) Managerial Attention. This figure combines Figures C.17 and 3.13. 
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MMDMR1303-C.19b 

■ Navy Metrology Systems 
■ Decision Support Systems Process change is the extent to which 

supporting processes for a given product will 
be different in 2007. Technology change is the 
extent to which embedded technologies for a 

given product will be different in 2007. 

■ Propulsion Machinery Systems and Components 

Unstable 

■ Tomahawk Systems 
• General Missile Systems 
> Surface Weapons 
> Precision Guided Munitions 
» Sonar Imaging Systems 
• Submarine Defensive Systems 
■ Surface Defensive Systems 
• Sonar Systems 
» Radar Systems 
• Marine Corps Vehicle Systems and Components 
> Submarine Combat Systems 
• Surface USW Systems 
• Mine Systems 
• Mine Countermeasure Systems 
• Torpedo Countermeasures 
• Tactical Control System Software 
• Fire Control Systems 

• SOF Mobility, Life Support and Mission Support 
Equipment and Systems 

• SOF Sensor Systems 
• Gun Weapon Systems 
• Unmanned Undersea Vehicles 
• Small Manned Underwater Vehicles 
• Surface Combat Systems 
• Carrier Combat Systems 

Technology unstable    I 

• Torpedoes 
• Ballistic Missile Systems 
• USW Deployed Systems 

Medium High 

Technology change 

Figure C. 19—Cont'd. 
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be characterized as Unstable. To make resource-allocation decisions, a 
manager would want additional information on the product, such as that on its 
importance and breadth in Figure 3.10. If, on the one hand, the product is 
categorized as Very High in importance and breadth in Figure 3.10, a signal for 
investment, then it should receive more managerial attention to ensure its 
continued success in the marketplace. If, on the other hand, a product is of 
relatively low importance and low breadth, then the decision to invest 
resources in upgrading its processes and technologies would be contra- 
indicated. NAVSEA appears to have only three products in this Unstable 
category. As noted in the discussion of Figure 3.10 in relation to Figure C.19, in 
Chapter Three, Decision Support Systems has High relative importance and 
breadth, indicating that a decision to invest in this product would be 
appropriate. However, the other two products, Navy Metrology Systems and 
Propulsion Machinery Systems and Components, are in the "Maintain; 
consider relative importance risk" category, indicating that even though they 
have Medium breadth, these products have Low relative importance and hence 
lower priority than Decision Support Systems for investment decisions. 

Products that are in an environment with relatively low process and technology 
change can be considered Stable (see the lower-left-hand quadrant of the 
chart), not requiring substantial managerial attention for process and 
technology change. Note that the grid is only an observation on the rate of 
change of the environment in which the products are embedded. At this point 
in the analysis, decisions with respect to investment or divestment of these 
products will not depend on the stability of the products' operating 
environments, nor does stability indicate the products' importance in the 
marketplace. NAVSEA has 37 products in this Stable category—fully one-third 
of the products considered in this analysis. The off-diagonal quadrants, the 
Technology Unstable and Process Unstable quadrants, have 27 and 41 
products, respectively, indicating that proportionally more NAVSEA managerial 
attention should be directed toward process redesign than to technology 
development. 

Product-Facilities Interactions 

Just as the measures of the NAVSEA markets' interactions with the NAVSEA 
products can be used to understand the role and significance of the processes 
and technologies embedded in them, so too can these interactions be used to 
understand the role of the NAVSEA facilities and their relative importance. The 
NAVSEA facilities are the second of the three components of the Organized 
Resources part of the Activity portion of our Market-Product-Activity Model. 
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As discussed earlier in this appendix, no single list of NAVSEA facilities was 
available for analysis. The research team built a facilities list up from the 
Laboratory Managers Research Council Reports from 1995 to the present 
(NLCCG, 1994), from the DoD RDT&E facility descriptions (DoD, 1997a), and 
from input obtained during the many site visits to NAVSEA field activities. For 
simplicity, the research team used the abbreviated facility titles in Table C.6 in 
the further analysis. The detailed, computerized database is designed for easy 
changes as additional details become available. Shipyard facilities could be 
added easily to complete the database. 

Two measures of product-facilities interactions are discussed in the following 
subsections: facility utilization by products and facility relative importance. 

Facility Utilization by Products. To answer the question, 

Will the facility be used by a given product during its life-cycle development 
and service in the planning time horizon, 2007? 

the research team viewed the list of facilities against the NAVSEA products, 
giving the answer Yes a 1 and No a 0. We assembled a spreadsheet of the 
answers, placing the abbreviated list of facilities along the left-hand side of the 
spreadsheet and the name of each product at the head of each column across 
the sheet. A portion of the spreadsheet and answers is presented in Table CIO. 

The data for the facility-utilization metric are built from the sums of facility use 
down a given product. Because there are some 150 facilities in the current 
database, the maximum for a product that is a heavy user of facilities could be 
150; the minimum for a product could be 0. After summing down all facilities, 
we noted that some products make broad use of facilities and that some 
NAVSEA products use no facilities. In this analysis of facilities, the research 
team treated these extreme cases as distinct from the overall range of facility 
utilization exhibited by the remaining products. The 27 Very High facility-use 
products5 and the 18 zero facility-use products are listed in Table C.ll. 

The zero facility-use products are easiest to understand because they are 
related to services, such as Budget Preparation and Technical Management, 
which do not require specialized facilities. Information on some zero facility- 
use products, such as Research on Semiconductors or Aircraft Modeling and 
Simulation, which certainly require special facilities, was not available to the 
research team from the extensive resources used. Many of the Very High 
facility-use products are easy to understand as well. Products such as Sonar 
Systems and Energetic Materials require specialized facilities; Mine Systems, 

5One of our reviewers, Elliot Axelband, suggested that this measure would be more significant if 
weighted by the cost of these facilities—for example, the annual operating cost plus depreciation. 
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Table C. 11 

Very High Facility-Use and Zero Facility-Use Products 

Very High facility-use products (27) 

• Submarine Combat Systems 

• Surface USW Systems 
• Torpedoes 
• Sonar Systems 
• Unmanned Undersea Vehicles 

• Small Manned Underwater Vehicles 
• Navy Tactical Training Range (NTTR) 

Management 
• Navigation Systems 

• Interoperability 
• USW Operational Assessment Systems 

• Acoustic Signatures and Silencing Systems 
• USW Ranges 
• Mine Systems 
• Energetic Materials 
• Hull Forms and Hydromechanics 
• Gun Weapon Systems 
• Small Arms 
• Weapons Materials 

• Rocket, Missiles, and Gun Propulsion 
• Ship and Submarine Design 

• USW Analysis 
• Underwater Warheads 
• Readiness Analysis 
• Mine Countermeasure Systems 
• USW Deployed Systems 
• Submarine Periscopes and Masts 

• Missile Simulators, Trainers, and Test/ 
Diagnostic Equipment 

Zero facility-use products (18) 

• Budget Preparation, Documentation, and 
Management 

• Program Management for Acquisition 

• General Management Activities 

• Contracts and Contract Administration 

• Technical Management 

• Information Technology Services 

• Aircraft Modeling and Simulation 

• Missions Other Than War (MOTW) Systems 

• Research on Semiconductors 

• Small Arms Ammunition Management 
Systems 

• Physical Security Systems 

• Security Systems 

• Total Ship System Engineering 

• Logistics Systems 

• Cost Engineering Services 

• Foreign Military Sales 

• Configuration Management 

• Program Management for Repair and 
Maintenance 

RAMDMR1303-TC.11 

Hull Forms, USW Ranges, and Mine Countermeasures require large facilities for 
their development. 

The remaining products are easier to interpret. We calculated the total number 
of facilities used by a given product from the database and binned the totals as 
shown in Figure C.20 for the 63 products that remained after the Very High 
facility-use and zero facility-use products were subtracted. Peaks occur at both 
ends of the range, indicating that those products in the High category truly 
belong with the Very High facility-use products, given the assumptions of the 
RAND Product-Rating System section of this appendix. The remaining 
products have a Gaussian distribution, gradually rising to a peak in the Very 
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• Submarine Communications 
Systems 

• Navy Metrology Systems 

• Nonacoustic Signatures and 
Silencing Systems 

• Surface Communications 

• SOF Mobility, Life Support and 
Mission Support Equipment and 
Systems 

• Marine Corps Vehicle Systems and 
Components 

• Decision Support Systems 

• TBMD 

• Submarine Missile Launcher 
Integration 

• Chemical-Biological Warfare Defense 
13                                      I 

• Environmental/Pollution Abatement 
• Surface Weapons 

Systems • Legacy Battery Systems 

• Precision Guided Munitions • Electrochemical Power System 

• Submarine Electronic Warfare 
Development 

Systems • Diving, Salvage, and Life Support 

• Surface Electronic Warfare Systems 
Systems 

• SOF Sensor Systems 
• Auxiliary Machinery Systems and 

Components 
• Hull and Deck Machinery Systems 

and Components 
• Legacy Microelectronic Technology 

• Packing, Handling, Storage, and 
• Habitability and Hull Outfitting Transport of Ordnance 

Systems and Components 
• Ballistic Missile Systems 

• Legacy Radar Engineering and 
Industrial Support • Explosive Safety Engineering 

• Underway Replenishment 
Techniques 

• Legacy Microwave Component 
Technology 

• Infrared Sensor Systems 
• Ordnance Environmental Support 

• Radar Systems 
• Vulnerability and Survivability 

Systems 
• Laser Sensor Systems 

• Electrical Machinery Systems and 
• Laser Weapon Systems Components 

Very low Low 

Facility utilization 

Figure C.20—Binning of Products According to Facility Utilization, by Product 
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nM>DMR1303-C.20b 

I                                                                              Facility utilization is the total 
I                                                                                 number of facilities used 
I                                                                                      by a given product 

19 

• CADs, PADs, and AEPs 

':'■ • Surface, Submarine, and Carrier 
'    Structures (Naval Architecture) 

► • Sonar Imaging Systems 

f • Coastal Warfare Analysis 

■ • Theater Warfare Analysis 

• General Missile Systems 

• Torpedo Depot Management and 
;■   Operations 

'. • Weapon and Combat System 
,   Assessment Systems 

• Propulsion Machinery Systems and 
Components 

I                                   8 
; • Machinery Control Systems 

• Electromagnetic Energy Technology 
Product (Microwave Weapons) 

• USW Launchers 

: • Surface Combat Systems 

• Surface and Undersea Vehicle • MIW Simulation Software 
Materials and Processing Technology ; «Propulsors 

•Tomahawk Systems 

• Submarine Defensive Systems 

•Tactical Control System Software 

•Torpedo Countermeasures 

• Electromagnetic Environmental 
Effects Control Measures 

: • Combatant Craft 

• Carrier Combat Systems 

; • Fire Control Systems 

• Su rface Defensive Systems 

• Surface Ship Missile Launcher 

• Night Vision/Electro-optics 

Medium High 

Facility utilization 

Figure C.20—Cont'd. 
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Low category. Almost half of the NAVSEA products make broad use of facilities 
(19 products in the High facility-use category and 27 in the Very High facility- 
use category). From a portfolio perspective, the NAVSEA product portfolio 
appears to lean heavily toward products that are very facility-dependent; 
therefore, decisions regarding facility expansions will enhance the NAVSEA 
product portfolio, whereas facility closures will adversely affect the portfolio. 

Facility Relative Importance. The overall relative importance of facilities to 
products is derived similarly to the product relative-importance growth and is a 
function of relative product importance. It is each product's relative 
importance multiplied by whether that product uses the facility, summed 
across all products. In this way, the market importance of a product can be 
related to facility importance. For example, for Facility Number 26 in the 
section of the Product-Facility Rating Sheet shown in Table CIO, the facility 
relative importance would be 

(25x1) + (38x1) + (17x1) + (21x1) = 101 

for the four of 15 products using that facility. The resulting sum is for product 
relative importance for all products using that facility. The final data set 
showed seven Very High relative importance facilities and three zero relative 
importance facilities (see Table C.12). All others are in a range between these 
two extremes. 

It is not surprising that the Self-Defense Test Ship or the Distributed Engineer- 
ing Plant is in the Very High relative importance facilities group. These facilities 
are in frequent and widespread use by many products of High relative 
importance. Therefore, in making resource-allocation decisions and upgrade 
initiatives, they should be given special consideration. 

The only way a facility could be rated at zero relative importance is if it 
supported no NAVSEA products. We were unable to link the three facilities in 

Table C.12 

Very High and Zero Relative Importance Facilities 

Very High relative importance facilities (7) Zero relative importance facilities (3) 

' Distributed Engineering Plant 
' Combat Systems Facility 
1 Target MK 30IMAS, and Range Tracking 
' CV ASW Module Laboratory 
■ Software Program Generation and Life-Cycle 
• Self-Defense Test Ship (SDTS) 
'AUTEC 

Electron Linear Accelerator Facility 

Failure/Material Analysis Facility 

Nuclear Weapons Radiation Effects Complex 

RANDMH1303-TCI2 
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this category to any products that arose either initially from a detailed study of 
NAVSEA activities or from future product requirements. This suggests that 
these facilities should be studied in more detail to determine relevance and 
contribution to the NAVSEA facility portfolio. 

The range of relative importance for the remaining facilities, in Figure C.21, 
appears to be biased toward the Low end. Overall, it is almost flat, indicating a 
good mix of facility relative importances at NAVSEA. In the aggregate, no 
portfolio of facilities for a technology-intensive organization should be peaked 
at the High end. General-use facilities are usually built to handle such a 
distribution. However, as discussed for facility utilization, some high- 
technology products require specialized facilities—some so specialized that 
they can serve only one or two products. In this aggregated portfolio analysis, 
such facilities would be rated Very Low in relative importance, although 
essential, similarly to niche products or products for which niche analysis is 
required. As with the technologies in the Unstable environment portion of 
Figure C.20, detailed judgments on specific facilities need to examine their 
individual contributions to products and markets (for example, by referring to 
product importance and breadth markets, Figure 3.10). 

Product-Personnel Interactions 

The final component of the Activity portion of the NAVSEA model, and the most 
important category of the organized resources to be analyzed, is the 
interactions between products and personnel. This category is important 
because it is the people who will be formulating and redesigning technologies 
and processes, operating the specialized equipment those technologies enable, 
performing engineering tasks and solving problems, and being educated to run 
operations in 2007—all involving the products that are the focus of Chapter 
Three. 

As with the other components of the Activity portion, the initial analysis of 
personnel is to identify which of the 15 occupational clusters (Figure C.16) and 
100 job titles (Table C.5) presented earlier in this appendix will be important in 
2007 and how these categories interact with the market characteristics of the 
products assessed at the planning time horizon of 2007. This combination of 
occupational clusters and job titles accounts for 99 percent of NAVSEA 
personnel. 

For completeness, job titles associated with Navy nuclear reactors have not 
been excluded from the listing of such titles in the clusters.   However, by 
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• Explosives and propellant aging facilities 
• Microwave Components Specialized Power 
• Special Mission Electro-Optic Sensor Support 
• Simulation, Planning and Analysis Research 
• Imagery Archive and Video Editing Facility 
• Deep Depth Propulsion Test Facility (WDFC) 
• High-Energy Chamber (WDFC) 
• Torpedo Ufe Cycle Support Facility (WDFC) 
• Mechanical and Electronic Repair 
• Warhead Research Test Facility 
• Explosive Safety and Ordnance Environmental 

Support 
• Steam Propulsion Test Facility 
• Gas Turbine Development Facility 
• Propulsion and Auxiliary Diesel Engine 
• Advanced Materials Laboratory (WDFC) 
• Surface Warfare Analysis Facility (and White 

Oak) 
• Periscope Regional Maintenance Facility 
• Photonics Mast Land Based Test Site 
• Underway Replenishment (UNREP)Test Site 
• Combatant Craft Engineering Detachment 
• Hypervefoctty Wind Tunnel 
• Specialized Environmental Testing 
• Material, Chemical and Failure Analysis 
• 100-Meter Underground Firing Range 
• Pulsed Power Facility 
• Shipboard Environmental Protection Facility 
• Materials and Processing Facilities 
• Transducers and Sonar Modeling for MCM 
• Industrial Waste Treatment Facility 
• Fire Research and Air Contamination Facility 
• EM Vulnerability Assessment Facility 
• Lauren and Athena Research Vessels/Ship 
• Research Vessel Hayes 
• General-purpose labs 
• Diving and Life Support Systems 
• Fleet Diving Support Complex 
• Hydraspace Laborator 
• Electron K Mfg Productivity Center 
• Pyrotechnics Development and Evaluation 
• EM Pulse Facility 
• Ocean simulation to 2,250 ft depth 
• Weapons Development and Test Facility 
• Electro-Optics Laboratory 
• Shipboard Environmental Protection Facility 
• Chem-Bk) Eng Facility 
■ Explosives Experimental Area 
• Compartmented laboratory 
• Phalanx Instrumented Test Facility 
• Heliport Complex with Equipment 
'Pier Space, Boats 
• Special Warfare Mission Equipment 
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• Mines Countermeasure Software Support 
• Propulsion Noise Test Facility (WDFC) 
• Reverberant Acoustic Tank (WDFC) 
• Solid energetic material continuous 
• Torpedo Storage Magazines 
• Submarine Antenna Test Complex 
• Composite propellant and plastic bonded 
• 24-Inch and 36-inch Cavitation Channels 
• Fleet Operational Readiness Accuracy Check 
• San Clemente Island Underwater Range 
• Trident Periscope Facility periscope complex 
• Rotating Arm Basin 
• Structural Evaluation Lab 
• Maneuvering and Seakeeplng Basin 
• Pyrotechnic materials facility 
• Hyperbaric Chamber 
• Surface Ship Radiated Noise Measurement 
• Dynamic Control System Simulator 
• Search and Track Sensor Rest Facility 
• Extruded Products Facility 
• Aegis Computer Center 
• Joint services cartridge and propellant 
• Multlbase propellant processing facility 
• EHFSATCOM Development Terminal 
• Emsort Development and Support Facility 
• Periscope Engineering RDTSE Facility 
• Potomac River Test Range 
• Cargo and Weapons System Facility 
• Electrochemical Power Systems Facility 
• Metallic Materials and Processing Facility 
• Technology and Development Facility 
• Anechoic chamber (64,000 cu ft) (WDFC) 
• Anechoic wind tunnel (WDFC) 
• Rocket motor case braiding facility 
• Solventless double base propellant facility 
• Strategic Systems Development 
• Marine Composites Lab 
• Large Cavitation Channel 
• High-Energy Battery Evaluation Facility 
• Magnetic Detection and Classification Range 
• Nltramlne gun and high-energy propellant 
• Land Based Evaluation Facility 
• Deep Ocean Pressure Simulation Facility 
• Mine Exploitation Complex 
• Mines and Mine equipment and systems 
• Specialized Mine Warfare 
• Pulsed Power Test Facility 
• Glendora Lake Testing Facility 
• Expeditionary Warfare Modeling 
• HydroacousticTest Facility 
• Marine Coatings and Corrosion Control Facility 
• Radio-controlled Model Facility 
• Anechoic Test Facility 
• Energetics environmental evaluation facility 

Very low Low 

Facility relative importance 

Figure C.21—Binned Facility Relative Importance, After Facilities with Very High 
Relative Importance and Zero Relative Importance Have Been Removed 

(see Table C. 12) 
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• Surface Ship Radiated Noise Measurement 
• Weapons Product Development 
• Torpedo Explosive Operating Complex 
• Low Observable Materials Lab 
• Sonar Complex 
• Shipboard Electronic Evaluations 
• Advanced Electrical Machining 
• Navy Mine Depot 
• Energetic chemicals synthesis laboratory 
• Acoustics Materials Lab 
• Explosive test chambers (bombproofs) 
• Heavyweight/Lightweight Tactical Torpedo 
• Post-operational Analysis Critique 
• Range Information Display Center 
• Range Launch, Recovery, and Target 
• Rapid Prototyping and Fabrication 
• Shipboard Electronic Systems 
• Electric Power Tech Lab 
• Ordnance Test and Evaluation Facilities 
• South Florida Test Facility 
• Energetic materials f&C labs 
• Machinery Systems Silencing Lab 
• Shock Trials Instrumentation 
• Tomahawk functional ground test facility 
• Explosives Chemical/Physical Characterizations 
• Energetics performance evaluation facility 
• Functional Ground Test Facility 
• Heavyweight Primary Battery Electric 
• Data and Image Processing Systems 
• Transducer Automated Test Facility 
• Weapon Acceptance and Operational 
• Rocket motor and warhead process 
• Submarine Launcher System Test 
• Advanced Shipboard Auxiliary Machinery 
• Weapons Analysis Facility (WAF) 
• Energetic chemicals pilot plant 
• Circulating Water Channel 
• David Taylor Model Basin Complex 
• UUV, Target, Torpedo R&D Facility 
• Ordnance device development 
• Deep Submergence Pressure Tanks 
• Submarine Fluid Dynamics Facility 
• UUV, Target, Torpedo R&D Facility 
• Surface warfare engineering analysis 
• Energetics non-destructive test analysis facility 

ot 

; • Acoustic Test Facility (ATF) 
.' • Countermeasures Evaluator 
• Hydrodynamic/Hydroacoustic Technical Center 
• Surface Warfare Engineeric Facility (SWEF) 

< • Integrated Combat Systems Test Facilities 
:• Explosives Test Pond 
• Surface Warfare Engineering Facility 

::• Land-Based Integrated Test Site 
; • Carr Inlet Test Facility 
!;• Southeast Alaska Facility 

s • Hawaiian Island Underwater Range 
• Hardware Environmental Test Facility 

f • Propulsion Test Facility 
:'• Dodge Pond Acoustic Measurement Facility 
• Underwater Noise Analysis Facility 
• Narragansett Bay Shallow Water Test Facility 

: • Sea-water tow tank (3000 feet long) 
• Underwater Weapons Systems Laboratory 
• Littoral Undersea Warfare Complex 
• Fleet Operational Readiness Accuracy Check 
• Submarine Combat Systems Complex 
• Acoustic Systems Engineering 

, • Undersea Warfare Analysis Laboratory 
• Nanoose Range 

,• Dabob Bay Range 
• Quinault Range 
• 140-foot Towing Basin 
• Anechoic flow facility 
• Magnetic Fields Lab 
•QuIfTest.Range 
• Hawaiian Area Tracking System 
• Weapons device development and prototype 
• Undersea Weapon Evaluation Facility 
• Undersea Weapons Repair 

i 
Medium High 

Facility relative importance 

Figure C.21—Cont'd. 
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specific request, the analysis does not include products that need these job 
titles. No statement as to their importance is made or implied in this work.6 

To facilitate the analysis and make comparisons more revealing, the research 
team related each of the job titles to each of the NAVSEA products by whether 
that job title would have no involvement (N); would be in the foreground of a 
product, i.e., would contribute directly (D); or would be in the background of a 
product, i.e., would contribute indirectly (I) to the product. These distinctions 
ensure that the latter two labor categories receive unbiased attention in the 
analysis. 

For example, individuals from the Naval Architecture Series job title will be 
designing the structure of future ships or ship upgrades, thereby contributing 
directly to the Ship and Submarine Design product. Individuals from the Man- 
agement and Program Analysis Series will oversee the design process, thereby 
contributing indirectly. Similarly, individuals from the Contracting Series 
prepare proposals and contracts with vendors, thereby contributing directly to 
the Contracts and Contract Administration product, whereas individuals from 
the General Engineering Series could answer questions about a related project 
or provide specifications, thereby contributing indirectly. 

The results of this direct-versus-indirect labor assignment are reflected in the 
overall labor mix in the NAVSEA occupational clusters, in Figure C.22. Because 
the NAVSEA product mix is focused more on specific products such as systems 
than on services such as Cost Engineering Services and Contract Support, those 
occupational clusters emphasizing service or support positions will be mostly 
indirect; those occupational clusters emphasizing more product-oriented 
positions will be mostly direct. Separately summing all the direct-labor 
contributions to the products and all the indirect-labor contributions and 
calculating the percentages of each contribution in the clusters yields the 
breakdown in the figure.7 

The expectation that the Scientists and Engineers cluster would be largely direct 
and that the Admin, Personnel, Supply Specialists cluster would be largely 
indirect is borne out in the figure. The 100-percent direct-labor clusters- 
Construction and Engineering Operators, and Machinists, Technicians, and 
Cargo Specialists—are also consistent with expectations, revealing the research 
team's consistency of judgment in making labor assignments. 

6The Nuclear Propulsion Organization (SEA 08) was excluded from the scope of this study at the 
request of the COMNAVSEA. 
7One small occupational cluster was excluded from the assessment, because its only product 
involvement was a direct contribution to one product, which caused a misleading conclusion to be 
drawn about it. 
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MMDMR1303-C.22 

Scientists and Engineers 

Aircraft, Automotive, and Elec- 
trical Maintenance Specialists 

Computer Systems Specialists 

Construction and Engineering 
Operators 

Emergency Management and 
Laboratory Specialists 

Machinists, Technicians, and 
Cargo Specialists 

Ordnance Specialists 

Precision Equipment 
Repairers 

Life Scientists 

Functional Specialty 
Managers 

Finance and Accounting 
Managers 

Health, Education, and 
Welfare Workers 

Public Information Managers 
and Journalists 

Administration, Personnel, 
Supply Specialists 

10 20       30       40       50       60       70       80 

Percentage of direct or indirect labor 

100 

Direct labor      EH Indirect labor 

Figure C.22—Mix of Direct and Indirect Labor in Occupational Clusters 

From a portfolio perspective, understanding which occupational clusters and 
job titles are involved with relatively important products is an important input 
to high-level management decisions for staffing NAVSEA as a whole. The 
measure of the interaction between product and personnel is the personnel 
relative importance, which derives priorities for staffing distributions for 2007 
from the extent of involvement of various occupational clusters and job titles 
with High relative importance products. 

Personnel Relative Importance. Personnel relative importance is calculated as 
the job title utilization score—whether a specific job title contributes to a 
product—separately for the direct and indirect labor utilization for a given job 
title. Each result was multiplied by the relative product importance for a given 
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product. Utilization was calculated separately for both direct and indirect 
labor, then multiplied by product relative importance and summed across all 
products. The results for all job titles in an occupational cluster were then 
summed to enable comparison with the labor-mix results in Figure C.22. For 
the direct-labor category, the results are shown in Figure C.23. 

Discontinuities in the direct-labor cluster relative importance scores suggested 
three categories—Low, Medium, and High—displayed in the figure against the 
total number of clusters in each of those categories. Out of the 14 occupational 
clusters, the five in the High relative importance direct-labor category include, 
not surprisingly, Scientists and Engineers, Construction and Engineering 
Operators, and Precision Equipment Repairers. The Low category includes 
most of the support occupational clusters. It could be argued that there is a 
correlation between the binning of support products for management, 
documentation, and physical security in the Very low bar of Figure 3.8 for 
relative product importance and the definitions of direct labor and indirect 
labor at the beginning of this subsection. 

We repeated this process with the indirect-labor cluster relative importance 
scores. Their discontinuities also suggested three categories—Low, Medium, 

RANDMRI303-C23 
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Ordnance Specialists 
Specialists 

Health, Education, and Welfare Workers 

Administrative, Personnel, Supply Specialists 
Life Scientists 
Emergency Management and Laboratory Specialists 
Public Information Managers and Journalists 
Functional Specialty Managers 
Finance and Accounting Managers 

Clusters 

Figure C.23—Direct-Labor Occupational Cluster Relative Importance 
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and High—and we plotted the ranked clusters against number of clusters in a 
category, in Figure C.24. The total number of clusters is 12 rather than 14, 
because the two 100-percent direct-labor clusters could not be included. 

Among the five High relative-importance indirect-labor clusters are Functional 
Specialty Managers, Finance and Accounting Managers, and Admin, Personnel, 
Supply Specialists. All clusters in the Low category are direct-labor. The 
Medium relative-importance category includes Scientists and Engineers and 
Precision Equipment Repairers, which are in the High category in Figure C.23. 

Computer System Specialists, a cluster that is shown to be 75-percent direct- 
billable in the labor-mix analysis of Figure C.22, scores in the Medium category 
for both direct and indirect labor. To score at the Medium level for both direct 
and indirect indicates that the products to which this cluster contributes 
indirectly must be of High relative importance to outweigh the initial labor-mix 
score. Also from the labor-mix perspective, the Life Scientists, which clusters 
50-50 in direct and indirect labor, scores Low in the direct-labor relative- 
importance category and Medium in the indirect-labor relative-importance 
category. This inequality indicates that, overall, the products to which this 
cluster contributes indirectly must be of higher relative importance than those 
to which it contributes directly. 

o n 
(0 

Rht\0MR1303-C24 
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• Administrative, Personnel, Supply Specialists 
• Functional Specialty Managers 
• Health, Education, and Welfare Workers 
• Public Information Managers and Journalists 
• Finance and Accounting Managers 

Medium 

|  • Scientists and Engineers 
t: • Life Scientists"'..,' 
1  v Precision Equipment Repairers 
|" • Computer Systems Specialists 

Low 

• Emergency Management and Laboratory 
Specialists 

• Aircraft, Automotive, and Electrical 
Maintenance Specialists 

• Ordnance Specialists 

1                       1 

3 

Clusters 

Figure C.24—Indirect-Labor Occupational Cluster Relative Importance 
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We now backtrack from occupational clusters to job titles, to see how the 
product relative importance scores intersect with the job titles themselves, 
considering that the relative importance scores for the clusters were built from 
the individual relative importance scores for the job titles in a cluster. From the 
portfolio perspective of corporate NAVSEA, a more-detailed examination of the 
interaction of product relative importance with personnel at the job-title level 
can have utility for human resources (HR) decisions and manpower planning 
for the planning time horizon of 2007. We demonstrate by considering the 
rank-ordering of job titles in the top five direct-labor occupational clusters, in 
Table C. 13. 

This rank-ordered list suggests that, in HR and staffing decisions regarding the 
Scientists and Engineers cluster, Electrical, Computer, and Mechanical 

Table C. 13 

Job Title Relative Importance for the Top Five Direct-Labor Occupational Clusters 

Scientists and Engineers 
• Electrical Engineering Series 

• Naval Architecture Series 
• Electronics Engineering Series 

• Computer Engineering Series 
• Engineering Technician 
• Mechanical Engineering Series 
• Physics Series 
• Mathematics Series 
• General Engineering 

• Nuclear Engineering Series 

• Chemical Engineering Series 
• Engineering and Architecture Student 

Trainee 

Construction and Engineering Operators 
• Crane Operating 
• Rigging 

»PipefiWng 

• Plastic Fabricating 
• Painting 

• Insulating 
• Shipwright 

• Fabric Working 
• Wood Crafting 

Aircraft, Automotive, and Electrical 
Maintenance Specialists 
• Electrician 
• Air Conditioning Equipment Mechanic 
• Marine Machinery Mechanic 
• Heavy Mobile Equipment Mechanic 

• ? General Maintenance and Operations 
Work 

• ? General Industrial Equipment 
Maintenance 

• General Facilities and Equipment Series 
• Production Machinery Mechanic 

Machinists, Technicians, and Cargo 
Specialists 
• Shipfitting 
• Welding 
• Machining 
• Toolmaking 
•? General Metal Work 
• Sheet Metal Mechanic 
• Boilermaking 

Precision Equipment Repairers 
• Electronic Industrial Controls Mechanic 
• Electronics Mechanic 
• Electronics Technician Series 
• Quality Assurance Series 

MMOMR1303-TC.13 

? indicates a discrepancy between the job title provided by the NAVSEA staff and conventional 
OPM Job Titles. The closest related OPM Job Title was adopted. 
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Engineers, as well as Naval Architects, would be given higher consideration 
than Chemical Engineers. Similarly for the Machinists, Technicians, and Cargo 
Specialists cluster, Shipfitting, Welding, and Machining would be given higher 
consideration than Boilermakers or Sheet Metal Mechanics. From the portfolio 
perspective for corporate NAVSEA, this type of staffing input can affect sizing 
decisions across all of NAVSEA. Of course, for detailed HR and staffing 
decisions on specific products and markets, more-detailed consideration would 
also have to be given to product relative importance, breadth, and emphasis 
growth for a specific market and to the strategic vision of organizational needs. 

We performed the same rank-ordering of job titles for the indirect-labor 
clusters. The rank-ordered job titles for the top five indirect-labor occupational 
clusters, in Table C.14, suggest that, in HR and staffing decisions, the 
Management and Program Analysis Series in the Functional Specially Managers 
cluster would be given more consideration than the Logistics Management 
Series.   Likewise in the Health, Education, and Welfare Workers cluster, 

Table C.14 

Job Title Relative Importance for the Top Five Indirect-Labor Occupational Clusters 

Admin, Personnel, Supply Specialists 
• Mail and File Series 
• Secretary Series 
• Office Automation Clerical and Assistance Series 
• Management and Program Clerical and 

Assistance Series 
• Procurement Clerical and Technician Series 

• Supply Clerical and Technician Series 
• Accounting Technician Series 

• Equipment Specialist Series 
• Materials Handling 
• Inventory Management Series 

• Production Control Series 
• Miscellaneous Clerk and Assistant Series 

• Miscellaneous Admin 
• General Business and Industry Series 

Functional Specialty Managers 
• Administrative Officer Series 
• Personnel Management Series 

• Management and Program Analysis Series 
• Contracting Series 
• Security Administration Series 
• Supply Program Management Series 
• Logistics Management Series 

Health, Education and Welfare Workers 

• Patent Attorney Series 

• Training Instruction Series 

• Librarian Series 

• Technical Information Services Series 

• Library Technician Series 

• Education and Training Technician 
Series 

• General Attorney Series 

Public Information Managers and 
Journalists 

• Technical Writing and Editing Series 

• Visual Information Series 

• Editorial Assistance Series 

• General Arts and Information Series 

• Public Affairs Series 

Finance and Accounting Managers 

• Budget Analysis Series 

• Accounting Series 

• Financial Administration and Program 
Series 

WMOMR1303-TC.14 
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decisions regarding the Patent Attorney Series would be given more 
consideration than would the General Attorney Series. The Patent Attorney 
Series is related more directly to technology and to products that are more 
corporate-central, as discussed at the end of Chapter Three. 

Job titles that are associated with products that are changing either in process 
or in technology will require different human-resources decisions from those 
for job titles associated with products that will not be very different in process 
or technology in 2007 from what they are today. To assess for personnel 
intersections with relatively important products and their growth 
characteristics and with technology or process change, managers can project 
the product-market characteristics for technologies and facilities onto the 
interactions of personnel and products, similarly to what was done for those 
products in the Unstable environment in the 2-D process-technology change 
chart. 
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The responsibilities of the Naval Soa Systems Command (NAVSEA), the Navy's 

largest Systems Command,  .pan all aspects of the life cycle of ships, submarines, 

and their components—from acquisition through support to the Navy Program 

Executive Officer::. (PEOs), ie research and development of technology, to in-service 

engineering and maintenane.    to letirement or disposal. Transitioning NAVSEA 

to the Future: Strategy, Business. Organization is intended to assist NAVSEA in 

providing this full spectrum of services In the twenty-first century in an environment 

of continuing downsizing, declining Research, Development, Test, and Evaluation 

(RDT&E) infrastructure and resources, and increasing competition from the private 

sector for scientific, engineering, and management resources. It presents a three- 

phase planning methodology to identify the implications for NAVSEA's products, 

services, and organizational alignments within a decade in the future, in 2007. 
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Identifying Navy strategy and NAVSEA responsibilities for aiding that strategy in 2007, 
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process of successive narrowing for determining, quantitatively, which products— 

across NAVSEA—are most important and most central to the key competencies 

of the business, and which must receive most emphasis for managerial decisions 
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